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EDITORIAL PRETAGE 

The contributions to this book have all appeared m The 
Practitioser during the past two >ears, but every chapter 
has been revised, sometimes extensively, and ever> author has 
been encouraged to make whatever alterations and additions 
seemed necessary to bring his section up to date The deve 
lopments of modem therapeutics are often so rapid that such 
revision was essential, and it was, in fact, 3ust such rapid 
change and increasmg complexity m so much of modem dmg 
treatment that led to the plannmg of these articles It has 
become almost impossible for any one expert to possess detailed 
knowledge of therapeutic advances m every direction, and 
hence a particular advantage of * multiple authorship ’ is to 
be found in the pages which follow In some instances the 
subject has been entrusted to a laboratory worker, m others 
to a clinician, and m some to an individual fortunate enough 
to be a pharmacologist w ith concurrent clmical experience It 
IS hoped that m this way each chapter has secured for its 
authorship the best authority available 
This volume is not a comprehensive treatise on therapeutics 
subjects have been chosen sometimes because of recent and 
important developments and sometimes because, although the 
drug IS old and familiar, it is not aluays used to its best 
advantage An example of the latter is to be found m the 
chapter on digitahs and of the former m the section dealing 
with the modem treatment of malana 
The sulphonaniide group of drugs is not described here in 
detail as a separate chapter, although fully mentioned as 
regards the value of each member of the group as a unnary 
antiseptic, for example, m Chapter XI, because finahty on 
this subject has by no means jet been reached and there is 
already available a Phactitiover Booklet {Essenttals of 
Modern Chemotherapy) which covers the ground 
While this volume was being prepared for the press the 



EDITORIAI. PREFACE 

Therapeutics Requirements Committee of tlie Medical Research 
Council published an important memorandum on "Economy 
in the Use of Drugs in War Time" (H.M. Stationery Office, 
price 3£f.). It was felt that to re\dse the whole book along the 
lines recommended in this pamphlet would narrow its value, 
particularly when normal conditions are restored. Accordingly 
the drugs chosen by authors have been allowed to stand, 
but before prescribing any of the drugs mentioned in the text 
readers are advised to consult the list of substitutes or equiva- 
lents printed as an appendix to this book (p. 321). 

The editors are glad to have this opportunity of thanking 
all those who have contributed to this book, for tlieir pains- 
taking revision and close cooperation in setting out the latest 
and most accurate knowledge available on drugs in the every- 
day use of most general practitioners. 
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CHAPTER I 

THE ADMINISTRATION OF DRUGS 

By the late A. J. CLARK. Af C.. MJ>., F.R^CP., F.R.S. 

Professor of Materia Medico, UmsersiXy of Edinburgh 



CHAPTER I 


THE ADMINISTRATION OF DRUGS 

D uring the present century the general trend of thera- 
peutics has been to use fewer drugs but to employ those 
used in doses adequate to produce a definite therapeutic effect 
This tendency has necessitated a much closer study of the 
margin between the therapeutic and toxic doses The more 
intensive use of drugs has also made necessary the accurate 
standardization of drugs, and this has led to the development 
of methods of biological standardization for those drugs, the 
activity of which cannot be estimated by chemical methods 
One of the results of the study of biological standardization 
has been to reveal a hitherto unsuspected range of individual 
vanation in animals as regards their response to drugs Such 
studies on healthy animals, frequently of inbred stock and uni- 
form as regards age and sex, have sho^vn that m any hundred 
individuals there is rarely less than a four fold range m the 
doses needed to produce similar effects m the most sensitive 
and least sensitive This scatter is greater when mixed stocks 
are used , moreover, it differs with different drugs and in some 
cases IS much greater than that mentioned 
The variation of human patients is a familiar fact, but it is 
difficult to obtain a quantitative estimate of its extent The 
evidence available indicates that the vanation is usually greater 
in human patients than m animals This is to be expected, 
because the former vary as regards age and sex and also are 
affected to varying extent by disease 

MARGIN OF SAFETY 

The existence of human vanation in response to drugs makes 
it necessary for therapeutic methods to permit the adjustment 
of the dose of drug given to the individual need of the patient 
Rules for the adjustment of dosage to age, sex, and weight 
*3 
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may be useful but they do not elmnnate the difficulty of indi- 
vidual vanation As a gaieral rule the range of individual 
vanation in a group of moderate size is similar m extent to 
the range between the therapeutic and toxic doses of drugs 
Hence it is impossible to calculate a dose which will be ade- 
quate for all patients and yet toxic to none Only those 
methods are safe which begin with a moderate dose and permit 
the dose to be increased in accordance with the requirements 
of the individual 

Tlie problem of the margin of safety of drugs has been studied 
particidarly carefully m the case of chemotherapeutic agents 
Ehrlich wisely msisted on the necessity of a wide margm of 
safety Tortunately this is a question that can be determined 
by animal experiments, only those agents are mtroduced 
mto therapeutic use which ate «ttisfactory m this respect and, 
in general, the question of safety of single doses of drugs has 
been studied with considerable care 

DURATION OF ACnON 

In the case of the great majonty of drugs it is necessary to 
produce a nearly constant effect for an adequate time, and to 
obtain this result it is necessary to know the rate of absorption 
and clearance of drugs, since upon these factors depend the 
duration of action of a single dose, the frequency of dosage 
needed to maintam a desired effect, and the extent to Which 
cumulation will occur 

The duration of action of drugs has been studied much less 
extensively that has the relation between dosage and the 
mtensity of the effect produced As a result drugs tend to be 
adimmstered three times a day after meals without much 
question whether or not this method is the most suitable form 
of administration 

As regards the absorption of drugs from the alimentary canal 
the following general facts are of importance 

l-itfle absorption occurs from the stomach, and hence £ne rate 
of absorption depends on whether the stomach is full or empty 
For example, when a moderate quantity of dilute alcohol is 
taken on an empty stomach half is absorbed in about twenty 
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minutes and absorption approaches completion in an hour 
The presence of food m the stomadi about doubles these times 
The absorption of most dru^ from the gut is slower than that 
of alcohol because the latter is exceptional in that it is absorbed 
to a certam extent from the stomach 

CLEARANCE OF DRUGS 

The chief methods of removal of drugs from the circulation 
are unnary excretion and inactivation by the liver Both these 
processes usually follow an exponential course, that is to say a 
constant fraction of the drug present in the body is removed 
per unit of time Alcohol is the only important exception to 
this rule and, m this case, the quantity oxidized per minute 
IS constant and does not vary with the amount present m 
the body The exponential clearance of drugs has certam 
important consequences as regards duration of action and 
cumulation The cumulation produced by drugs which are 
excreted in an exponential manner is easy to calculate If 
the drug is given m constant doses at a constant mterval and 
a fraction (e g i/io) is cleared m the interval, then cumulation 
will contmue until clearance balances mtake This ^vlll occur 
in the case mentioned when i/io of the amount m the body 
equals the smgle dose Hence in this case the amount cumulat- 
mg in the body will be ten tunes the amount given in a single 
dose 

The influence of these facts on the mode of administration of 
drugs can best be shown by considenng a few important cases 
Sahcylates and digitahs are examples respectively of drugs 
that are rapidly and slowly excreted, whereas iron provides an 
example of a drug that can be stored ^n the body 

The treatment of rheumatic fever with sodium salicylate is 
an example of a case m which it is necessary to maintain a 
steady concentration of drug in the body (10 to 20 mgm per 
100 c cm ) for several days The rate of excretion of sahcylates 
in rheumatic fever is about 1/30 per hour of the drug present 
If the drug is given four hourly, then about i/g (ii per cent ) 
of the drug in the body is excreted in each interval A dose of 
I gramme four hourly will cause a cumulation of 9 grammes 
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m the body (14 mgm per 100 c cm ji\ 70 kgm individual) Tlie 
amount of drug present when full cumulation has occuired 
will be 9 grammes shortly after a dose and this will fall to 
8 gnmmes before the next dose This calculation does not 
allow for the delay due to absorption, which will reduce the 
fluctuation somewhat If it were desired to maintain the sali- 
cylate in the body above 8 grammes by means of doses tivice 
a day, then 4 gramme doses twice a day would cumulate to 
provide 12 grammes in the body immediately after the dose 
and S grammes immediately before the dose The daily dosage 
would be the same as before, but the fluctuations m concentra- 
tion would be mucli greater and the maximum concentration 
produced would be much more likely to produce toxic effects 
If the drug were given daily, then 50 per cent would be 
excreted between doses and a daily dose of 8 grammes would 
be needed to cumulate to 16 and 8 grammes in the body before 
and after the doses These calculations are based on chemical 
estimates of the excretion of salicylates and they show clearly 
that the only satisfactory method of mamtainmg a steady 
concentration m the body is to give frequent doses by mouth 
Massive intravenous therapy would be obviously unsuitable in 
this case because it would produce toxic effects for a short 
period, and the rapid clearance of the drug would cause the 
concentration to fall to an inactive level withm one or two 
days 

The sulphonamide group of drugs resembles the salicylates 
as regards distnbution in the body and rate of excretion, and 
the pnnciples mentioned above would appear to apply equally 
to the sulphonamide drugs 

Frequent oral administration is much the simplest method 
of mamtainuig a steady concentration of any drug that is 
rapidly cleared from the body When this method is imprac- 
ticable the best alternative is to give subcutaneous or intra- 
muscular mjections in some form that is slowly absorbed 
Protamine zinc insubn is a typical example of this type of 
therapy 

Digitalis provides a sinking contrast to salicylates in that 
it IS slowly excreted and cumulation is the most important 
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feature in its administration The rapid effects produced by 
intravenous injections of strophanthin or digoxin prove that 
the action of these drugs is rapid once they attain an adequate 
concentration around the heart The fate of digitalis glucosides 
cannot be determined by chemical tests, but estimates of its 
rate of clearance have been made from the rate of change in 
chmcal symptoms when the drug is stopped Estimates of this 
'■ type indicate a loss of from i/io to 1/20 of the drug present 
per diem, which js an exceptionally slow rate of clearance 
The amount of tincture needed to produce a full therapeutic 
effect vanes widely in different patients, but 20 c cm (300 
minims) is a common value for the total amount required to 
produce a full clinical response when the drug is gi\en inten- 
sively wthm two or three days If i/io is cleared per diem, 
then a daily dose of 2 c cm {30 mmims) will ultimately (after 
two or three weeks) produce a cumulation of 20 c cm m the 
body, and thereafter this quantity will remain constant, 
provided the dosage is constant If mtensive therapy is used 
the effective cumulation will be produced much more quickly, 
but the maintenance dose needed to maintain the cumulation 
will be the same as with gradual therapy, namely 2 c cm 
The results of these calculations are m general agreement 
ivith chmcal expenence but it must be noted that there are 
many factors which may cause irregular response For 
example, the absorption from the gut m a case of acute heart 
failure is seriously deranged and wrill improv e as the circulation 
improves, hence a constant dosage may cause an increasing 
effect when the patient begins to improve 
It IS of interest to note that the rate of clearance of digitalis 
IS so slow that the frequency of dosage is not important and 
the effect depends upon the total dose received daily 
Bromide is another example of a drug which can cumulate 
until it produces toxic symptoms The kidneys excrete brom- 
ides and chlondes m the proportions in which they occur in 
the plasma The body fluids contain about 150 grammes of 
sodium chlonde, whilst iig grammes of potassium bromide 
replace 58 grammes of sodium chlonde If 3 grammes of 
potassium bromide and 10 grammes of sodium chlonde are 
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taken daily, then 1/13 of the bromide wiU be excreted daily and 
the bromide -will cumulate until the body contams 31 grammes 
of Br, which quantity will produce a blood concentration of 
about 150 mgm Br per 100 c cm of plasma Concentrations 
of blood bromide above 100 mgm per 100 c cm are liable to 
produce toxic actions The dose of bromide mentioned will 
take three weeks to raise the blood concentration to 100 mgm 
per 100 c cm and two months to raise it to 150 mgm per 100 
c cm These figures indicate the slow and insidious manner m 
which bromide mtoxication is established 

BODY STORAGE 

The two eimmples already discussed are relatively simple 
In the case of both salicylates and digitalis it is first necessary to 
establish an effective concentration of the drug and then to 
maintain this by a maintenance dose The chief vanable is the 
rate of excretion . if this is rapid, as in the case of salicylates, 
frequent dosage is essential, whereas this is not essential with 
the slowly excreted digitalis 

Substances which can be stored in the body present a more 
complex problem than those considered previously Iron and 
ascorbic aad are two examples of substances of which the body 
nonnally maintains a considerable reserve store The body 
contains from 3-5 grammes of iron, and about two-thirds of 
this IS m combination with haemoglobin in the blood, one-sixth 
IS distributed throughout the body as tissue iron and one sixth 
forms a reserve store in the liver and spleen and bone marrow 
If iron deficiency occurs the tissue iron is not affected but 
the reserves are exhausted and the amount of hiemoglobm is 
reduced In the treatment of amemia with iron it is therefore 
necessary not only to supply iron for the formation of more 
h®moglobm but also for the refilhng of the depleted reserves 
This IS one reason why succe^ful iron therapy requires doses 
of iron greatly in excess of the amount needed for the replace- 
men'i tA ‘ire xnkiasaogVtfcwi 

Ascorbic acid provides a staking example of a necessary 
substance of which the body maintains a store greatly in excess 
of its current nee(k In one study made on a healthy adult 
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almost complete deprivation of ascorbic acid for six months 
only produced slight signs of defiaency dunng the last month, 
but a subsequent saturation test showed that the subject had 
incurred a defiaency of about 5 grammes of ascorbic aad 
The daily need of ascorbic aad is about 30 mgm and a well- 
nounshed body appears to contain a mobile reserve adequate 
for about six months usage The impbcation of this fact is that 
defiaency of ascorbic acid will not produce scurvy until a very 
extensive depletion has occurred, and prolonged and massive 
dosage ^vlll be needed to restore normal conditions 

The quantities of different vitamms held in reserve by the 
body vary in a remarkable manner There are large reserve 
stores of ascorbic acid and of vitamm A, whereas the reserves 
of thiamin and of vitamm K appear to be sufficient to cover 
a few days usage only 

The treatment of deficienaes that imply the depletion of 
relatively large reserve stores is a complex problem Small 
doses are likdy to cover current needs and to relieve urgent 
symptoms, but far larger doses will be needed to replenish the 
depleted stores and to bnng the body to a normal condition 

SUMMARY 

The three examples discussed illustrate a diversity of thera- 
peutic problems In the case of drugs which are rapidly 
excreted the problem is how to mamtam an adequate concen- 
tration of drug m the body, without ever raising this concen- 
tration to a toxic level The most effective way of doing this 
IS to give frequent doses by mouth Sodium salicylate and 
the sulphonamide drugs are examples of this form of therapy 
In the case of drugs that are slowly excreted, such as digitrdis, 
the frequency of dose does not matter, and the total daily 
dosage is the pomt of importance, but in this case the laws 
regulatmg cumulation are very important A large initial 
dosage (eg 20 c cm tmcture in three days) followed by 2 c cm 
a day will mamtam a body content of about 20 c cm , on the 
other hand the admmistration of 2 c cm a day without any 
large imtial dose will ultimately work up to the same amount, 
hut this will take two or three weeks Drugs which are slowly 



20 MODERKTUKRAPHUTICS 

excreted, and lienee tend to cumulate, obviously present special 
dangers Tlie chief drugs with a markedly cumulative action 
are digitalis, thyroid, bromides, mercury, and arsemc. 

A third group of drugs is characterized by the fact that the 
body holds them in the form of stores or reserves. When these 
drugs are given to relieve deficiency it is necessary to fill up 
the depleted reserves , hence the amounts required are dispro- 
portionately large in comparison with the known daily needs 
for maintenance Iron and calcium are two examples of such 
drugs, and some of the vitamins also behave m this manner. 
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the therapeutics of digitalis 

By RAE GILCHRIST, M.D., F.R.C.P.EO . M,R.CP. 
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CHAPTER II 

THE THERAPEUTICS OF DIGITALIS 

T he inteUigent use of digitalis has been daimed as one of 
the major triumphs of modem therapeutics, hut bnlhant 
results can seldom be achieved by the haphazard and indis- 
cnmmate use of this or any other drug TTie digitalis bodies 
form such potent remedies m the treatment of selected forms 
of heart failure, that it is as desirable to define the indications 
for their use as it is to appreciate the guiding pnnciples in their 
successful employment It is recognized that the patient is 
likely to reap maximum benefit when an adequate quantity xs 
administered as quickly as his symptoms demand, and the 
effect maintained, even indefinitely, wthout the production of 
intoxication Digitalis has its bmitations To offer it to all 
and sundry, even in short measure, for this or that complaint, is 
a confession of failure which reflects sadly on the outlook of 
the practitioner The error is all the greater when, with 
intensive and controlled therapy under appropriate conditions, 
so much of value may be readily accomplished 

Tor practical purposes it is useful to consider digitalis medi- 
cation under two headings — the digtlaUzmg dose, by which is 
meant the amount required to produce a full therapeutic 
response, and the maintenance dose, which is the quantity of 
the drug necessary to perpetuate and sustain the preceding 
digitalization wth optimum benefit to the patient The former 
dose IS m fact an amount of the drug just short of that quantity 
which induces symptoms of intoxication With few excep- 
tions, the mildest symptoms of digitalis poisoning, such as 
headache and loss of appetite, are a better guide to adequate 
digitalization than the rate of the pulse or the amount of cardiac 
slowing mduced by the drug 

The digitalizing dose vanes for different patients, and 
although it IS possible to foretell roughly the total quantity 
23 
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required to produce maximum benefit yet this can only be 
determmed :n practice by the method of tnal and error If the 
patient is to preserve full benefit over lengthy periods of time, 
as IS so often desirable, maintenance dosage requires the most 
careful regulation It is regrettable that this aspect of digitabs 
therapy should have received Jess attention than it merits 
With doses too small to be really effective digitalization may 
never be attained On the other hand maintenance dosage, 
after the effective quantity has been determined may be so 
poorly controlled as to result in a failure to preserve full 
digitalization for a sufficiently long period or, doses being too 
large, symptoms of intolerance may be induced In either 
instance, the patient is disappointed and discouraged 

THE DICITAUZING DOSE 

A patient who has not taken any of the digitalis group of drugs 
in the preceding fourteen days can safely tolerate an unusually 
large dose Admittedly, there are individual vanations — some 
patients tolerating more, some less, than the average quantity 
— ^but as a general rule, cbnical expcnence teaches that advan- 
tage can be taken of the fact that a full saturation dose depends 
chiefly on the weight of the patient and the potency of the 
preparation used 

For example, a man of 140 pounds requires on a theoretical basis 
a total of 21 c cm of the standard B P tincture in the course of 
twenty four hours to produce a full saturation effect It is not 
suggested that the digitalizmg dose should be calculated for each 
patient requiring the drug although this can be done quite simply 
according to the fonnula devised by Eggleston who found that 
0 15 c cm of a standard tincture (i cat unit per c cm ) per 
pound bodj weight was the average dose required to produce full 
effects A patient of 140 pounds will therefore require 140 X 
o 15 X I = zi c cm of a standard tmeture or 2 10 grammes of 
the powdered leaf In using this method the total quantity thus 
determined is administered in suitable fractions over a penod of 
twenty four hours For this purpose the tmeture is particularly 
suitable as the doses can be readily measured and administered at 
SIX hour intervals begmnmg with half the total (say 10 c cm or 
150 minims) followed by one quarter or a tnfle more (say 6 c cm 
or 90 minims) followed by 3 c cm (45 minims) and 2 c cm (30 
minims), each at mtervals of at least six hours The nurse who 
does not have a medicine g^s graduated in the metric system can 
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easily measure the dose of the tincture in a record synnge If the 
pnnciple be appreciated that a man of 10 stone requires as much 
as 21 c cm or rather more than 300 minims of the tmcture m 
twentj four hours to produce full effects then the practitioner may 
make use of bolder doses than those commonly employed to secure 
rapidly the beneficial effect of full digitahzation 
The method is safe and can be thoroughly recommended 
whenever digitahs is urgently required, but it must not be 
employed if digitahs or an allied drug has been taken within 
the previous ten or fourteen days, as serious toxic effects may 
then follow the first fraction of the massive doses The patient 
requires particular observation over the period of administra- 
tion of the drug and the attendant should be instructed to dis- 
contmue further doses on the first appearance of headache, 
anorexia, or nausea When a patient has not been treated 
recently wath digitalis, half the total calculated quantity may 
be administered without the slightest misgiving It is the later 
fractions m the senes which require particular care m their 
use Symptoms of intoxication are more likely to occur after 
the second, third, or final dose, but even on certain occasions 
further doses in excess of the calculated theoretical require- 
ments may be continued for several days before the first signs 
of over-saturation make their appearance The nurse should 
be instructed to stop the administration of the drug on the first 
appearance of intolerance Vomiting, having been preceded 
by the earlier and milder symptoms of intoxication, is a certain 
indication that too much of the drug has been administered 
Vomiting should not be allowed to occur It distresses the 
patient unnecessarily, and by the retching induced, which may 
persist for twenty-four hours or more, imposes an unnecessary 
and undesirable burden on his circulatory system Moreover, 
should maintenance doses prove to be desirable at a later date, 
the patient wall naturally be prejudiced against its further use 
^The fact that certain individuals have a remarkable toler- 
ance for digitalis is demonstrated in fig i This patient 
received a dose of 32 acm in twenty-four hours in suitable 
fractions, calculated on his body-weight, with prompt and 
remarkable benefit After an interval of two days he took 
30 imnims of the tmcture thnee daily for six days, before the 
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first symptoms of intoxication appeared. To tolerate such a 
large quantity is exceptional, but it does indicate the safety of 
the method and the importance of continuing the drug until 
full benefit is obtained, provided always that the patient is 
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Tic. I. — ^To show the effect of massive doses of digitalis tinctore ia a man, 
aged 46, 41$ Ib in weight, siiQenDg from congestive heart failure with aun* 
cuUr fibrillation. He received successively 15 c cm , 8 c cm., 5 c cm., and 
4 c cm. at intervals of si:c hours on the sixth of observation without the 

f roduction of intoxication Me had a reiD-irkable tolerance for the drug, as 
wo days later 30 minims was begun thnee daily and continued for slx days, 
when nausea was first i^uc^ A fall in body weight amounted to 10 lb. 
It is noteworthy that digitalis potentiates the effect of salyxgan (S). Com* 
pare the effect on body*weigbt and unne outpnt of the dose of 2 o c cm. on 
the .third day with that on the eeventeenth, when the man had been 
' digitalised 


kept under observation and the dose regulated by careful 
ciM.ydasaJtvia o/. bis, 

The method briefly outlined above is the natural outcome 
of the observation that 20 or even 30 minims of the tincture may 
commonly be taken thrice daily for from seven to ten days, at 
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the end of which time the first ^rmptoms of digitalis pioisonmg 
may be observed By doublmg this dose, the time lag is 
reduced to between four and five days, and by trebling the 
dose, the same effect can be obtamed m one or two days The 
quantity administered and its rate of absorption are the 
important factors in determining the response At least six 
hours elapse before a dose is absorbed and becomes fully 
effective Hence the wisdom of allowing such an mterval to 
elapse between successive laige doses When digitalis is 
mdicated it is desirable that its beneficial action should be 
achieved quickly, not merely for the comfort of the patient, 
but the prompt response thus induced will frequently clanfy 
the situation for the practitioner and facihtate further treat- 
ment When the state of the circulation demands its employ- 
ment, there is nothing to lose and much to gam by early ade- 
quate digitalization A patient appreciates bold measures, 
when these are based on reason and purposely designed to 
restore health and comfort as rapidly as possible 
In general practice, a bottle of 1 or 2 oz of the pure tmcture 
IS often sufficient for the immediate purpose To produce 
digitalization reasonably quickly, as a general routine, lao 
mimms—diluted m water immediately before use — may be 
ordered as a first dose and, six hours later, m the absence of 
headache and nausea a further 60 minims , and after a similar 
mterval 30 minims may be taken In hospitals, or nursmg 
homes, where greater resources are at hand, more accurate 
methods may be employed and the dose calculated in c cm of 
the tincture, suitable fractions being admimstered according to 
the method outlmed above If the fractions — either in c cm 
or in minims — have been successfully tolerated, then it is 
desirable to continue smaller doses, say of 30 minims, twice or 
thnce daily, until a definite rdief of symptoms is obtained or 
until the first distmct symptoms of intoxication make their 
appearance The administration of the drug is then discon- 
tinued for at least two days It is at this stage that the patient 
may be said to be fully digitalized The circulatory response, 
thus rapidly mduced, at once gives a clue both to the prognosis 
and to the desirabihty of further therapeutic measures 
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Tig 2.— To show a prompt response to massive doses ot digitalis without a 
Bigmficactt slowing oi the heart rate The patient suffered from th>TOtonc 
heart disease with normal rhythm and congestive heart failure, r? o c cm 
of digitalis tincture in suitable fractions over twenty-four hours induced a 
profuse diuresis, and within forty-eight hours, a fall of iff lb in body-weight 
^e maximum and nummum heart rates for each day are charted ; the con- 
tinuous Une indicates the avenge daily rate A gradual slowing tu rate, 
amounting to lo beats per minute, was observed e/Ur the diuresis had sub- 
sided. and a/Ur the patient had ot^ned relief from her circulatory distress. 

In the treatment of congestive failure there is no drug to 
compare with digitalis. Within twenty-four or forty-eight 
hours of complete digitalization remarkable benefit may be 
observed. Sleep becomes more mstful and more readily 
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obtained, dyspncea lessens, diuresis begins, the body-weight 
falls, and the \ enous pressure decreases These are all obvious 
efiects, which can be readily observed and recorded from day to 
day, but the increased bodily comfort and the restoration of a 
sense of well being are none the less real, although they defy 
accurate analysis As a guide to the efficacy of digitalis 
therapy, records of body-weight are more helpful than the 
chart of the heart rate (fig 2) The rate of the heart is not 
a measure of the therapeutic response The importance of 
slowing of the heart has been over-emphasized, although in 
cases of auncular fibrillation, with a fast ventncular rate, this 
may be dramatic (fig 3) When normal rhythm accompanies 
congestive heart failure, digitalis can act with full benefit 
without any appreciable alteration in the rate of the ventncles, 
or with a decrease so slight — perhaps no more than ten or 
twenty beats per minute — as to have little or no influence on 
the therapeutic response (fig 2) 

MAINTENANCE DOSAGE 

Having secured full digitalization and havmg noticed particu- 
larly the response of his patient to this procedure, the practi- 
tioner iviU then decide on the necessity for a contmuation of 
the full digitalis effect It is wise to explain the procedure to 
the patient, so that his full cooperation may be enlisted from 
the start Too frequently, the patient misinterprets the prac- 
titioner’s intentions and is loath to resume the administration 
of a drug of which he ma}' believe himself to be intolerant 

The aim in maintenance doses is to perpetuate a concentra- 
tion of digitahs in the tissues, just short of that amount which 
IS capable of inducing mtoxication The secret of success is to 
be found in the use of the drug m short intermittent courses of 
a feiv day^’ duration If the drug is presenbed in an adequate 
quantity, the intelligent patient iviH soon learn to regulate his 
oivn dose He should be instructed to take it regularly, day by 
day, until the first appearance of headache or anorexia, the 
drug IS then stopped for two days and a further course begun 
It IS no solution of the problem to attempt to offer to the more 
fastidious patient some refined preparation of digitalis or an 
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allied body, in the hope that gastric disturbance will be thereby 
avoided. On the contrary, the patient is to be congratulated 
when he has determined for himself the quantity of the drug 


DAYS 



Fio. 3 — To show the eficct of tnasslv? doses (*t c cm of digitalis tincture in 
divided quantities) in a woman a^ed 4S. suSenng iroin rheumatic heart 
disease, congestive failure, and auricular fibnllation The ventncular rate 
was 155 before the drug was started Two days later the rate was 76. No 
intoxication was induced SubsequeoUy, maintenance courses of 30 minims 
thnce daily were empl^ed until nausea was induced 


which he is capable of taking over a short period of time and 
which IS associated with headache and dyspeptic s3nnptoras. 
Intoxication of this nature is a certam indication that active 
principles are in use. By stopping the drug for two days, 
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unpleasant symptoms rapidly subside A preparation said to 
be devoid of “ irntant " properties is almost certainly inert, so 
far as any desired action on the heart is concerned 

Pills or friable tablets of the powdered leaf, each grains, 
provide a convenient method of regulating maintenance 
dosage, particularly in the ambulant patient, but m hospital 
practice the nurse can readily measure the dose in mmims in a 
medicine glass at the bedside It is never good practice to 
order digitahs in a drop bottle The size of a drop vanes 
enormously, and seldom corresponds in volume to i minim 
^Vhen the pure tincture is m use, it is preferable to order an 
easily measured quantity — such as 60 minims daily — rather 
than suffer the vagueness of 20 or more drops three times a 
day Inexact digitalis dosage is fraught with danger to the 
patient and confuses the practitioner m his management of 
the drug therapy The tincture is said to detenorate on keeping 
m a v-atery solution, but its prescnption m a mixture made 
up to strength of 10 mmims to the dose is certainly preferable 
to misguided attempts to gauge the dosage by a count of the 
fall of drops from a bottle In arranging the dose, it is useful 
to remember that 1} grams or o 1 gm of the leaf, and 15 mimms 
or I 0 c cm of the tmcture, are all of approximately equal 
potency 

The first mamtenance course of digitalis is begun on the 
third day after the digitalizing quantity has been determined 
— that IS to say, three days after the first appearance of minor 
symptoms of mtoxication It cannot be too strongly empha- 
sized that the exact quantity of digitalis required as a main- 
tenance dose can only be determined by the method of trial 
and error, it vanes considerably for different individuals, 
apparently bemg mfluenced to some extent by body-weight, 
just as is the digitalizing dose 

Whether the course of digitalis should be short or long 
depends largely on the quantity taken, and on the interval 
between successive courses An easily remembered rule is to 
omit all medications on Saturdays and Sundays , this implies 
a short course of digitalis therapy of five days’ duration Some 
people seem to do better on this shorter course than on a longer 
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one of ten to fourteen days, before an mtermission is necessi- 
tated by the appearance of headache or nausea Furthermore, 
the omission of tuo days regularly m each week is a system 
which lends itself to ready cooperation Each individual must 
learn to discover the method best suited to himself 

A start may be made by ordering 15 minims of the tincture, 
three times a day (or three li-grain pills), to be taken regularly 
and discontinued on the first sign of intOMcation The patient 
IS instructed to note the number of days which elapse between 
the start of the medicine and its discontinuation If the course 
amounts to more than a week, then the quantity of the drug 
taken daily may be increased by a dose of 10 or 15 minims m 
the second course, which will therefore tend to be shorter than 
the previous one In this way it is usually possible so to 
adapt the doses that the drug is taken for five consecutive 
days — two dajs being omitted at the conclusion of each course. 
For similar reasons, should intoxication be induced in the first 
course, after perhaps only three or four days' medication, then 
in a subsequent course a reduction of 10 or 15 minims m the 
daily dose wll help to determine the quantity which the 
individual can tolerate for five days, wth a t\vo*day interval 
between successive courses 

The patient should be encouraged to take as much of the 
drug as his tissues mil tolerate Tlie simple rule of controlling 
the dose according to symptoms is much more effective than 
purely arbitrary rules regarding the rate of the pulse The 
intelligent patient will ultimately learn to regulate his oivn 
dosage by his sense of well being, and this is certainly a better 
guide than is to be found in spasmodic counts of the pulse rate 
There is no more important aspect of digitalis therapy — and 
none more olten neglected — than the efficient regulation ol 
maintenance dosage Quite briefly, it is better to rely on 
symptoms than on the heart rate 

•mn INDICATIONS TOR DIGITALIS THERAPY 

It IS only m particular circumstances that real benefit follows 
the use of digitahs When symptoms of myocardial insuffi- 
ciency exist and are made manifest by obvious dyspnoea, 
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dependent oedema, mcreased venous pressure and congestion 
of the hepatic, pulmonary or penpheral circulation, then 
digitalis IS likely to be helpful Its use in the absence of such 
symptoms finds little or no support in clinical experience 
Everyone agree that congestive heart failure is the all- 
important indication for the use of digitalis 

It IS less commonly realized that the rate of the pulse is of 
little or no consequence in forming an opinion as to whether 
digitalis IS indicated or not Tachycardia is often of reflex Or 
nervous ongm and, occumng dunng the course of active tuber- 
culosis, septicaemia, pneumonia, thyrotoxicosis, or in anxiety 
states, it IS often a measure of the degree of toxamia or of 
the emotional disturbance Digitalis is not indicated merely 
because a heart is rapid It is illogical to attempt to interfere 
wth a heart adjusted to the body’s immediate requirements 
On the other hand, if congestive failure is present or appears 
imminent, then digitalis is likely to be of benefit 

Digitalis IS also indicated m that form of cardiac distress 
spoken of as left venlncular failure, in which dyspncea pre- 
dominates and in which penpheral oedema is mimmal It is in 
these patients that its powers of prevention of further incapacity 
are often so remarkable Mmor degrees of dyspncea — ^par- 
ticularly m sufferers from hypertension — are often eased by 
suitable mamtenance dosage Rapid and complete digitali- 
zation IS of particular benefit m the paroxysmal arrhythmias, 
but it has apparently little power to prevent further attacks 
When the ongm of a penpheral cedema is obscure, digitalis m 
adequate doses may be employed as a therapeutic test Finally, 
careful digitalization is of the utmost value m the stage pre- 
ceding the use of quinidine 

These indications for the use of digitalis are well established 
In such, oondvtvans the drug may he expected to produce 
results of value It is however, still common to find it pre- 
scnbed in vanous states m which it can be of no real benefit, 
and m which increasing evidence points to a deleterious effect 
on the circulation as a whole It should be realized that harm 
may result from its inappropriate use The routine use of 
digitalis increases the mortality in lobar pneumonia, is believed 
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to increase the post-operative death rate in thyrotoxicosis, and 
handicaps recovery in the peripheral circulatory failure of 
shock and collapse 


DIGITALIS INTOXICATION 

The method of controlled digitalis therapy outlined abo\e 
depends largely for its successful use on a careful study of the 
patient's symptoms — minor degrees of intoxication frequently 
preceding the release from circulatory distress It is fortunate 
that the symptoms of digitalis poisoning occur in a defimte 
sequence Beginning with frontid headachy and anorexia, and 
passmg on to nausea and vomiting, they are easily recognized 
by the patient, who has thus an early certain indication to 
discontinue the further use of the drug until such time as the 
practitioner feels he may begin its rc*admimstration Diar- 
rhrca, yellow and green vision and, in elderly men, muttering 
dehnum and minor hallucmations~often taking tlie form of 
rectangular figures— are less frequent symptoms of digitalis 
poisoning They disappear when the drug is discontinued for 
a few days It is true that a lieart rate below 50, the appear- 
ance of multiple extrasystoles, especially coupling of the beat, 
or the appearance of heart block, either partial or complete, 
are all danger signals These arrhythmias are likely to pre- 
cede the general symptoms of intoxication in elderlv people, far 
advanced m congestive heart failure, irresponsive to the usual 
doses of the drug When recognized the dose should be dis- 
continued for at least three days, or until such time as the 
arrh5dhraia subsides The complete heart block of digitalis is 
a rare condition, and when it does occur, seldom gives nse 
to any distress More common and more dangerous is the 
development of a paroxysmal tachycardia of ventncular 
ongm This may pass undetected unless a careful watch is 
kept on the rate of the heart, as it is frequently accompanied 
by a pronounced pulse defiat The symptoms depend chiefly 
on its duration, the degree of heart failure tending to advance , 
but the rhythm itself may be responsible for a state of mental 
confusion, dehnum, epileptiform attacks, or sudden death 
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DIFHCULTIES IN THE ADMINISTRATION OF DIGITALIS 
It IS quite exceptional to meet with a patient m real need of 
digitalis who IS intolerant on account of an idiosyncrasy to the 
drug An ineffective control of maintenance doses is the 
common explanation of an alleged gastnc idiosyncrasy If 
digitalis IS required m such circumstances, and the patient is 
equally mtolerant to digoxin tablets (each o 25 ragm equiva- 
lent to 15 minims of the tmcture) or digitahne granules (1/240 
gram or 20 mimms tincture), then resort must be made to the 
rectal or intravenous routes Portal congestion with an en- 
gorged gastnc mucosa is often a source of dyspepsia Repeated 
bouts of vomiting and retching may then preclude effective 
oral admmistration With the lower bowel empty, 60 to 120 
minims of the tincture may be added to 2 or 3 ounces of warm 5 
per cent glucose saline, and injected slowly, daily Advantage 
can be taken of this route for a few days before resummg oral 
administration, if the symptoms of congestive failure are not 
really urgent The mtravenous route can be employed with 
great certainty On accoimt of the prompt response to such 
a valuable preparation as digoxui, the dose should not exceed 
I 0 mgm It IS available m convenient ampoules each con- 
tammg 0 5 mgm m i 0 c cm of 70 per cent alcohol On this 
account, it is best diluted ten times with stenle water or sahne 
immediately before intravenous injection ^Vhen an unknown 
amount of digitahs has been previously administered, and some 
partly expelled by the vomitmg of portal congestion, the mtra- 
venous dose should not exceed o 5 mgm This quantity may be 
repeated m six or eight hours, if symptoms contmue urgent 
Oral dosage is, wth few exceptions, the method of choice, on 
account of its safety, but advantage can also be taken of the 
potency of mtravenous digoxm m such emergencies as the 
parQ-sysmai nnchicaai dysjptwKa. and. anatft cedema. 

of left ventncular failure 
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DRUGS AFFECTING THE CONTROL OF THE 
VASOMOTOR SYSTE'M 

” A MAN'S life is the gift of his artenes, )ust as Egypt is a 
,/xgift of the Nile,” wrote Sir William Osier many years ago, 
and even if he could reivnte it to-day he would find difficulty 
m improving his statement Perhaps he might substitute 
arterioles, and it is possible that he might like to add “ and his 
endurance is the result of his vasomotor adaptability ” 

Those tramed athletes, the Finns have shoivn v hat mental 
and physical fitness can effect and endure, and have provided 
interestmg illustrations of their prowess A recent picture 
showed some of them basking naked in the snow, looking as if 
they enjoyed it, and the subjoined text told that they did this 
after a hot bath as a kind of training exerase, that it kept them 
fit and helped them to resist both fatigue and cold The trained 
athlete automatically adjusts his vasomotor mechanism to 
adapt the blood supply of different parts of his body to varying 
needs, and these automatic adjustments are both rapid and 
effiaent Such a tramed man can accommodate himself to 
vanations of temperature much more readily than the unfit 
In the cold, his skm vessels close, and he retains heat better, and 
his muscles by their greater activity provide heat internally , 
in the heat, his cutaneous vessels relax, he sweats easily and 
loses heat more rapidly Fitness and traming depend on these 
adjustments, so that the trained man endures that which the 
unfit merely suffers andph^ological facts suggest that special 
kmds of trammg may be particularly useful in mcreasmg vaso- 
motor adaptabihty 

The most general vasodilatation wluch can be obtained in 
man is that which follows immersion m a very hot bath Here 
the skm vessels are fully dilated and the central vessels also 
relax, so that a marked f^ m blcxid pressure results Faintness 
39 
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IS not uncommon in the bather who stands up quickly, and 
m unfitness or disease serious results may ensue^ for acute 
pulmonary oedema and c\en coronary occlusion sometimes 
follow such a bath This is well known, and those who seem 
likely to suffer are advised to avoid the hottest rooms at the 
Russian or Turkish baths After such baths comes a cold 
douche which produces a penpheral vasoconstnction, a nse of 
blood pressure, and a sense of warmth and well-being which 
may last for hours Provided that neither the heat nor the cold 

IS too prolonged, the experience is invigorating, and the appli- 
cation of the cold shower, douche, or snow does not produce 
any discomfort or shock It is possible that some such thera- 
peutic knowledge was the real basis of the Roman fondness for 
hot baths It is known that they possessed no effectual soap and 
depended on sweating and scraping for cleansing the skin, but 
it IS difficult to believe that deanhness was the motive behind 
the Roman bath It was the Greek who taught the Roman the 
bathing habit, the Greek, to whom physical fitness was a 
religion, and training a cult which long expenence had brought 
to a high degree of perfection and the evidence at our 
disposal seems to suggest that the use of hydrotherapy in 
Roman cities was part of a general athletic training Those 
who through natural indolence, age or over-feeding were losing 
the bnes and vigour of youth, and that vasomotor agihty which 
went wth youth and fitness, found such baths helpful — just as 
the same land of people to-day resort to our Turkish baths 

DISORDERED VASOMOTOR CONTROL 

There are a number of diseases in which vasomotor control 
IS upset , fevers, such as pneumonia or tjrphoid, produce a hot 
dry skin, whereas in influenza, acute rheumatism, and abortus 
fever the skin is typically moist This occurs because certain 
toxins produce fever and vasoconstnction by central stimula- 
tion although in larger doses they produce paralysis of the 
centre, with that cold damp, clammy skin, penpheral circula- 
tory failure, and cyanosis which almost always betoken a fatal 
issue Stimulation of the sympathetic system causes general 
penpheral constnction with some central relaxation The 
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skin turns pale, and the heart, lungs, and brain receive a more 
generous blood supply On the other hand, stimulation of the 
parasympathetic results in a general relaxation of blood vessels 
The centres for both these systems he m the medulla It is 
possible that there are other control centres for blood \ essels, 
some in the spinal cord itself, which can regulate vascular tone , 
but it IS improbable that these centres, if they exist m man, are 
of great importance Carbon dioxide is the outstanding stimu- 
lant of the vasomotor as w ell as of the respiratory centre, and 
reduction of carbon dioxide in the blood through its action on 
this centre causes relaxation of arterioles and even capillary 
dilatation 

Many toxins which produce fever also cause vascular relaxa- 
tion, both in artenoles and capillanes alike, so that fever is 
now used to differentiate between vascular spasm and artenal 
narrowing due to disease When cold dead feet, resulting from 
vascular spasm, become warm after an injection of T A B 
vaccine, the condition will probably react favourably to sym- 
pathectomy, whereas those feet which do not become warm, 
even when the patient shows marked fever, will not be helped 
by operation, since vascular disease and not spasm is the causal 
factor This relaxation of blood vessels in fever is important m 
other respects It can be utihred to produce tissue reactions in 
special forms of treatment, and is probably the basis of im- 
provement produced by artifiaal fever in syphilitic disease of 
the brain At present there is no certain knowledge of the 
causes of capillary tone and, although pituitary and adrenal 
secretions have each been considered the controlling factor, 
conclusive evidence is lacking It is not even knowTi whether or 
not the capillary bed is normally regulated by sympathetic 
nerves 

Fainting is a common and particularly interesting event It 
is charactenzed by pallor, a profound fall of blood pressure 
with a small volume pulse, marked bradycardia and frequently 
loss of consciousness Sweating usually occurs Neither 
the vagus nor the S5rmpathetic actmg alone can produce such 
effects and, although clmiaans caU such faints vasovagal 
attacks, physiologists suggest that sympathetic inhibition is a 
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more probable cause than vagal stimulation In the treatment 
of fainting, alcohol and all the so called stimiJants have been 
used, but the one really effective drug is atropine, which acts 
by deprcssmg the vagus 

There are important local vasomotor mechanisms quite 
apart from and independent of the centres The simplest way 
of increasmg the blood supply to a muscle is by workmg that 
muscle; and the peculiar cramp whidi appears when a muscle 
IS worked ivithout a corresponding blood supply is as well 
knowm as it is painful Intermittent claudication is due to this 
failure of supply, and the phenomenon is famibar to those who 
apply puttees too tightly and then attempt to march Massage 
acts in a similar manner to exercise, and temporarily and 
locally increases muscular blood supply, but it cannot take the 
place of exercise if muscles are to be maintained in an optimal 
condition Stimulation of the anterior horn of the segment 
which supplies a muscle also produces vasodilatation in the 
muscle 

THE CORONARY VESSELS 

The coronary blood flow Is particularly important and in- 
teresting, defects in the supply are common and produce 
senous results The physiology of the cardiac blood supply is 
peculiar In systole, the heart muscle by its contraction tends to 
empty the cardiac blood i cssels, the mam coronary blood flow 
taking place in diastole, depending upon diastolic blood- 
pressure Increases in systolic force or duration will tend to 
lessen the blood supply, and an increase in the heart frequency, 
by lessening the duration of diastole, also reduces the supply 
Cunously enough, in auricular fibrillation although the heart 
rate is increased, the coronary flow remains relatively good , 
a condition which is the probable explanation of the rare 
association of angina and auncular fibrillation 

Oxygen lack carbon dioxide excess and the acaunulation 
of the metabolites, which result from muscular activity, all pro- 
ivvic Avayl wArAt, by a disMA, ow 

the smooth muscle of the vessel walls, causes a considerable 
coronary dilatation, and certam metabolites, and espeaally 
punne denvatives, such as caffeme and theophylline, are even 
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more powerful in increasing coronary blood flow The nervous 
control of the cardiac blood vessels vanes in difierent animals 
and has not yet been determined wth certainty in man, but 
it IS certain that the coronary artenes are generously supplied 
wth nervous connexions and that the vasoconstrictor fibres 
travel in the vagus, although possibly they may be of sym- 
pathetic ongin 

The frequent appearance of nervous factors in angina sug- 
gests that control of the cardiac blood vessels must be reason- 
ably adequate, but this control is complex, and it is very 
difficult to determine the effect of drugs acting via the 
autonomic nervous system S3rmpathetic stimulation in animals 
usually produces coronary relaxation, more marked if the vagi 
are paralysed by atropine, but the effect of a dose of adrenaline 
IS vanable and, in man at any rate, its action seems to depend 
more upon local conditions than on its eftect on the vasomotor 
centre 

DRUGS IN ANGINA PECTORIS 

Although the etiology of angina is not yet completely worked 
out, it IS certainly due to an isch»mia of the myocar- 
dium relative to the work done Coronary spasm could 
produce anginal s3miptoms without any increase m work 
Failure of coronary relaxation under increased work or even an 
uneconomical acceleration of the heart might equally produce 
pam Drugs which effect a vascular relaxation by dilating the 
coronary system ought to reheve anginal pain by improving 
the blood supply It will be noted that such remedies can be 
effective only if the coronary vessels are capable of dilatation , 
but from what has been said above about the peculianties of 
the coronary flow, namely that increased heart rate and a low 
diastolic blood-pressure tend to dimmish coronary supply, it 
would seem probable that the effect of vasodilators is in re- 
lieving pressure and the lessenmg of the cardiac work It is 
certain that in cases of coronary occlusion such vaso- 
dilators are not only ineffective but, by increasing the heart 
rate and tending to lower penpherhl blood-pressure, are 
dangerous The important points m the treatment of coronary 
occlusion are to induce such a state of mental and physical 
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quiescence as will reduce cardiac nork to the lowest level, to 
relieve pain, which is certain to produce restlessness and may 
favour vascular spasm, and to maintain the nutrition of the 
damaged heart-muscle as far as possible Tor the pain, 
moiphme is almost essential, and the administration of oxygen 
IS often useful m maintaining cardiac nu tntion An oxygen tent 
IS perhaps the most comfortable method, but the new B L B 
nasal apparatus is at least as effective, and i^ far cheaper to use 
and easier to manage A short tnal will generally suffice to con- 

vince the nervous patient of the help oxygen affords, and he 
wU cooperate and become quite unwilling to relinquish the 
apparatus The rutntes relax all smooth muscle, but the 
artenoles, being the most sensitive, arc affected chiefly Amyl 
nitnte, when inhaled, enters the blood stream via the alveoh, 
and circulates rapidly Its action is immediate and marked but 
IS bnef , eight minutes at most A considerable fall of blood 
pressure may produce a curious feehng of instability, and a 
headachelasting some hoursmay follow, although many patients 
with anginal symptoms obtain great and immediate relief from 
its use If amyl mtnte is the drug selected the capsule must be 
earned so that it is immediately available, pinned beneath the 
lapel of the coat, or m the pocket of the pyjama jacket, and 
once a capsule has been expended, it must be replaced 
immediately As a general rule the smaller capsules are better 
than the larger ones, and tolerance to the inhalation is not estab- 
hshed (z-minim, 3 minim, and 5-minJm capsules are obtain- 
able) Jfany other nitntes and organic nitrates have a similar 
action but, being less volatile, are less rapid in action and last 
longer without causing so great a fall in blood pressure One 
of the best is glyceryl trinitrate, in a tabella of a chocolate base 
containing 1/120 of a gram or m a i per cent solution The 
tabella is chewed, as the nitrate is more readily absorbed by 
the mucosa of the mouth than from the stomach 
The anginal subject so ordenng his life that he avoids exer- 
Kv2/p& e’cwatwius. which, may cwoka cooJtcoUmjg his 

meals and his temper may, with the occasional use of a tabella 
before an unavoidable business meeting or a walk which is 
hkely to try him, secure a maximal freedom from discomfort, 
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and a long and useful life The mode of living is the important 
factor The drug should be used to assist the attainment of an 
ideal, not to change the mode of life The other nitntes are 
generally less useful They are sodium nitnte in doses of ^ to 
2 grams in solution, crythrol tetramtrate, which has a pro^ 
longed effect, and mannitol hevanitrate, which produces 
even more lastmg, though less marked, relaxation All the 
xanthme derivatives relax the coronary and renal artenes, 
and produce a diuresis and rdief from anginal pains They may 
be used alternately in order to prevent addiction to any one of 
the senes Sometimes a marked preference for one preparation 
appears, and it may be useful to continue to give this, ^though 
as a rule a penodic change is advisable • 

OTHER DRUGS 

ThiohromMte and its denvatives relax both coronary and renal 
artenes , theobromine and sodium sahcylate (dmretm) is par- 
ticularly effective, but smce it is easily decomposed when in 
solution, it must be given in tablet form and is most useful m 
la^e doses The pharmacopceial dose is lo to 20 grains, but the 
best results >vill only be secured by doses of at least 30 grains 
three times a day Unfortunately, this dose sometimes produces 
digestive disturbance 

Theobromine and sodtum acetate (agunn), m doses of 15 
grams thnce daily, sometimes proves more helpful than the 
sahcylate salt Unfortunately, the acetate is more hygroscopic 
than the salicylate so, although both tend to decompose m 
solution, the acetate cannot be kept m powdered form for long 

Theophylline is even more diuretic and rather more hkely 
to upset the stomach than the foregoing salts, and has the 
further disadvantage of producing definite excitement in sus- 
ceptible people The average dose is from i to 2^ grams thnce 
daily 

Euphylltn, to 3 grams by mouth or in larger doses by 
injection or per rectum, has a similar action 

It has been claimed that one or the other of these substances 
Will infalhbly reheve cardiac pain — even the pain of coronary 
occlusion Needless to say, this statement is untrue 



46 


MODERN THERAPEUTICS 


DRUGS PRODUCING VASOCONSTRICTION 

Vasoconstriction is relatively seldom required , it may be use- 
ful in allergic reactions and may be produced by the injection 
of adrenaline in doses of 5 to 20 mimms of 1 in 1,000 This is 
best given in repeated small subcutaneous doses, and must never 
be administered intravenously Local vasoconstnction in opera- 
tion fields can be secured by the addition of adrenaline solution 
to the local aniesthetic This is especially necessary when the 
local amesthetic favours vasorelaxation or fails to produce a 
vasoconstriction, or when the operation site is particularly 
vascular 

Adrenaline soUtlton injected subcutaneously, or ephednne 
given by mouth or liypodermic injection, does produce some 
degree of vasoconstnction, a nse of blood pressure and relaxa- 
tion of bronchioles, but it is for their action on the bronchial 
muscle or on the excitability of the myocardium that these 
drugs are commonly admimstered They have been given in 
circulatory collapse and in enuresis 

Benzedrine, recently introduced as a popular " tonic,' causes 
a marked nse m blood pressure from a general increase m 
vascular tone, but its useful effects are not directly associated 
with the raised blood pressure 

Ergoiamne tarlrale, 1/60 to 1/20 grain, by mouth, is some- 
times remarkably effective m rebeving migraine It produces 
a definite vasoconstnction mth a nse of blood pressure, although 
it IS not at present known how it afiects the relief of the migrame 
S3mdrome 

On the whole then, control of vasomotor mechanism is 
partial and temporary only, and perhaps it is a good thing 
that this IS so for prolonged vasodilatation and the profound 
fall of blood pressure assoaated with it vould be as disastrous 
as an endurmg spasm and the ensumg hyperpiesia 
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EXPECTORANTS AND LINCTUSES 

C ATARRHAL and other inflammatory conditions of the re- 
spiratory passages are almost without question the common- 
est of all affections in these islands Cough and expectoration 
are often anno3nng, distressing, and even alarmmg symptoms 
for which patients demand help and expect relief The judi- 
cious use of expectorants and Imctuses can be of great assist- 
ance, and it IS probable that the “ bottle of mediane,” in spite 
of the dension of the scientific therapist, inll long remain in 
favour, both wth patients and practitioners, m the form of the 
cough mixture Even when specific bactenal or chemothera- 
peutic measures are available, the relief of symptoms may con- 
tribute notably to recovery as well as to the patient's comfort 
There is an aphorism of Forchheimer which is often quoted, 
although I have not been able to trace its original form, to the 
effect that expectorants are often disappointing and uncertain, 
but that he would be very sorry to be without them Probably 
most practitioners would endorse this view, which is an ex- 
pression of belief in the usefulness of this class of medicaments, 
but a confession of incomplete knowledge of their modes of 
acLon It may therefore be of some interest to study how far 
cxpenence and pharmacological investigations have elucidated 
these problems 

J A Gunn (1927) has given an interesting descnption of the 
protective mechanisms of the respiratory passages He pomts 
out that the action of the cilia of the epithebum of the trachea 
and bronchi is stronger and more effective than is usually re- 
cognized, its propulsive rate being about one inch a minute, 
and that this, combined with the normal secretion of the bron- 
chial mucous glands, is suffiaent to keep the air passages clear 
m health He thinks that the bronchial muscle may also assist 
by a penstaltic action, although this was doubted by A J Clark 
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(1937) , who suggested that a massaging effect may be produced 
by the respiratory movements on the bronchi, since it is known 
that they become longer and %yider with inspiration, and 
shorter and narrower with expiration This may well have a 
milking effect on the bronchial mucus It ts mteresting to note 
that stimulation of the central end of the supenor laryngeal 
nerves causes reflex swallowing as well as cough It is therefore 
probable that m health the bronchial raucous secretions are 
swallowed 


THE CAUSE or THE COUCH 

Cough is a sensitive reserve mechanism to deal with any 
abnormal increase of flind in the air passages and with foreign 
bodies It IS one of the most important protective reflexes, and 
fortunately it is one of the most easily evoked Its important 
function in safeguarding the respiratory passages is easily 
recognized when we consider the dangerous conditions which 
ensue when the cough reflex is damaged or disabled by disease, 
or abolished by anesthesia The air passages become unable to 
expel accumulating secretions or inflammatory products, and 
are left open to the inhalation of foreign material from the 
pharynx or from outside the body The afferent paths by which 
this reflex may be started are extraordinarily widespread The 
most direct and important are the sensory nerves of the 
pharynx, thel aiynx and bronchi, namely the glosso-pharyngeal 
nerve to the pharynx and the vagus to the larynx and bronchi. 
Its supenor laryngeal branches being especially effective TTie 
visceral branches of the vagus supplymg the abdominal viscera, 
notably those to the stomach may also excite cough as may 
also strong stimulation of the skin, and of nerves such as the 
auncular branch of the vagus 

The cough centre is presumed to be m the medulla, and to 
be situated near those controlling respiration and vomiting 
Certam features of the cough reflex are of interest, especially 
m relation to its treatment The immediate closure of the glot 
tis, which precedes the forcible expiratory effort, serves the 
double purpose of preventing the inhalation of foreign matenal 
and allowing the development of the increased pressure m 
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the air passages, which is the mam factor in the expulsive 
action of cough 

Another feature of interest is the difference m the response 
to irritation of the various parts of the air passages Sneezmg is 
the reaction m the nasal passages If the phaiynx is the site of 
the exating stimulus, a harsh ‘ hawking ' cough results, some- 
times with retching or even vomitmg The larynx when irri- 
tated gives nse to a violent noisy cough, frequently repeated 
The trachea and mam bronchi ate only shghtly less sensitive, 
and the cough induced by irritation, inflammation, or by an m- 
haled foreign body is very similar but shghtly less urgent, im- 
less the matenal or foreign body is projected against the under 
surface of the vocal cords, when it may become alannmg The 
sensitiveness of the bronchial mucous membrane gets progres- 
sively less as the bronchi gets smaller, and it is remarkable that 
the infundibula and the alveoh areas that it would seem essen- 
tial to keep free and patent are notcough-provokmg, whereas 
on the other hand imtation of the pleura is often distressingly 
effective 

The eflects of an inflammatory mfection of a mucous mem- 
brane are fanuhar in the symptoms of coryza or nasal catarrh 
— the irritating and distressmg dry stage, when the ducts of the 
mucous glands are partially occluded by tl\c inflammatory exu- 
date mto the submucous tissues, next, the excessive secretory 
activity of the mucous glands with the copious discharge of 
mucus, and then resolution with recovery — or the formation of 
pus and the discharge of muco-pus Similar conditions, with 
the substitution of cough for sneezmg, occur in the larynx, tra- 
chea, and bronchi, when they become the sites of infection The 
dry stage is associated ivith a troublesome ineffective cough 
which causes painful retrosternal soreness, the exudative stage 
with copious mucoid expectoration, usually becoming muco- 
purulent before recovery occurs 

EXAMINATION OF SPUTUM 

The mvestigation of expectoration, microscopically and bac- 
tenologically, is now almost a routine procedure m all respira- 
tory diseases The observation of the physical characters of 
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sputum IS often neglected, and yet it may give most valuable 
information in regard to diagnosis, and be particularly helpful 
in suggesting the use of expectorants or sedatives Most sputum 
cups arc made of porcelain or enamelled metal, and m conse- 
quence only the surface layer of the sputum can be seen I 
generally ask for the sputum to be emptied into water in a glass 
vessel, preferably of conical shape It may be so viscid or tena- 
cious that it is difficult to remove from the cup, which gives a 
suggestion for the use of expectorants to make it thinner and 
therefore more easy to expectorate In pneumonia the sputum 
IS very sticky, and the ifficulty in expectorating it into the 
sputum cup or paper handkerchief often distresses and ex- 
hausts the patient Copious frothy mucoid or muco purulent 
sputum generally floats and suggests of bronchial imtation 
or inflammation, whereas sputum in which pus predominates 
IS more often nummular and the pellets may remain discrete, 
pointing to disease of the lung parenchyma, such as tuberculosis 
The three layers of bronchiectatic sputum are well known and 
generally recognized In sputum from a pulmonary abscess, or 
from an empyema which has opened into a bronchus, the pus 
settles rapidly to a uniform layer at the bottom, with the 
mucoid or muco-purulent rerated exudate from the bronchi 
forming a floating scum on the surface 

THE BASIS or TREATMENT 

Having determined the cause of the cough and the character 
of the expectoration it is important to decide the appropnate 
treatment of each In regard to cough, it may be necessary to 
promote it and to increase its effectiveness or, on the other 
hand, m cases in which it is useless and exhausting, to allay or 
suppress it The character of expectoration can be altered by 
rendenng it more watery, less tenaaous and sticky or, con- 
versely, when it IS copious watery, or excessive, attempts may 
be made to lessen its quantity or modify its character It is in 
the achievement of these objects that expectorants, antispas- 
modics, respiratory stimulants, and sedatives (both general and 
local) can be usefully employed 

EXPECTORANTS may be defined as drugs which promote 
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the expulsion of secretion or exudates from the respiratory 
passages, or whicli modify their characters They were for- 
merly classified into stimulating and depressmg groups, the 
former being supposed to mcrease blood pressure and dimmish 
secretion, the latter to lower blood pressure, mcrease secretion, 
and promote expulsion These terms are now generally dis- 
carded, and no hard and fast pharmacological differentiation 
is at present practicable The mc^t useful classification is that 
of the late Prof W E Dixon (1936), which sUghtly modified is 
as follows — 

(l) Demulcents — which are soothing to the mucous membrane of 
the phaijiix and cesophagus, and may possibly promote secretion 
Examples are liquonce, gum acacia gum tragacanth, and gl>cenn 
Vanous tisanes and hot dnnks may be useful m the same way 

(3) Nauseanis — Most emetics given in sub-emetic doses act as 
expectorants The most commonlv used are ipecacuanha emetine, 
tartar emetic apomorphme, and the salts of ammonium espeaally 
the chlonde and carbonate The drugs acting through the saponms, 
including squill senega, quiallau, and gnndeha may be mcluded 
Nauseants probably act through the gastnc branches of the vagus, 
producmg by refiex action an increase of secretion from the mucous 
glands of tne bronchi There 1$ some pharmacological evidence 
that certam members of this group— ipecacuanha tartar emetic, 
and mndeha— may also stimulate the central mechanisms for 
bronchial secretion and cough 

(3) Saline expectorants — sodium and potassium salts, especially 
the bicarbonate and chlondes and to a less extent the atrates and 
acetates The ammonium salts m small doses are also often m 
eluded m this group The mode of action is not yet certam It 
IS supposed to be at any rate partly by salt action Iodide of 
potassium is probably the most important member It is generally 
beheved to increase secretion from the mucous glands by direct 
action through the blood and lymph 

{4) Aromatic or antiseptic expectorants, such as the volatile oils, 
the balsams of tolu and Peru, creosote guaiacol tar terebene and 
terpene hydrate They were emplo>ed on the supposition that 
the> were excreted by the mucous glands, but it is more than 
doubtful if they reach the bronchi m sufficient concentration to 
exert any effective antiseptic action They are still extensively 
used, especially m association with other drugs and are present m 
some well known proprietary jaeparations 

BRONCHO-DILATOR OR ANTISPASMODJC AGENTS 
— ^Although it IS doubtful whether or not the bronchial muscula- 
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ture exerts any definite effect in promoting expulsion of mucus 
or other exudates from the bronchi, it is certain that when it is 
over-active, as in asthma and other conditions of bronchial 
spasm, it renders expectoration more difficult and may aggra- 
vate cough Tlie use of anti^asmodic drugs may therefore be 
a valuable adjuvant to expectorant mixtures, of these the 
most important are the atropine group, compnsing bella- 
donna, stramonium, lobelia, and hyosc)^mus These act by 
depressing the vagal motor nerve-endings and are therefore 
cholinergic Adrenaline and ephednne act by stimulating the 



sympathetic inhibitory or dilator fibres, and are adrenergic 
Other drugs having a dilator effect are nicotine, m certam stages 
of its action when it depresses the vagal ganglia, and nitntes 
and papavenne wluch act directly on the muscle 
other measures PROUOTIHO EXPECTORA- 
When, owing to increasing cyanosis and anoxsnua, 
patient^ecome dnnvsy or restless, and unable or unwilling to 
cough, active measures are urgently needed Strychnine hydro- 
chlonde or ^ulph^te given hypodermically in doses of 1/30 gram 
(and repeated at ^our- to six-hour intervals short of pioducmg 
* Blocks for figites 4 and 5 kmdlj lent by Messrs A Charles 
King Ltd , 33 PevCnshire Street, W i, from whom the apparatus 

ran rv» nhfainpH 
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actual twitching) may be helpful by stimulating the respiratory 
and cough centres and increasing reflex activity. Coramine, 
cardiazol, or their equivalents and substitutes (anacar- 
done, nicamide, cardatone, dacorene) may be helpful, especi- 
ally when given subcutaneously. Large doses of ammonium 
carbonate up to lo or 20 grains given in milk may help to start 
expulsive efforts. In infants and yoimg children emetic doses of 
tincture of ipecacuanha are often used. Stimulation of the skin 
of the chest and back by strong liniments, poultices, or other 
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methods of heat application, such as antiphlogistine or dia- 
thermy, may also promote expectoration, 

In severe cases the administration of oxygen is of the greatest 
value ; it is now almost a routine procedure in cases of grave 
respiratory disease in which it may be an important aid in pro- 
moting expectoration. When possible it should be given con- 
tinuously and the amount regulated by means of a flow-meter. 
The nasal route is a most convenient method, especially when 
the ingenious Tudor Edwards' (1938) spectacle-frame nasal 
catheter carrier is employed (fig. 4). 
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A highly efiicient mask lias recently been introduced in 
America by Boothby, Lovelace, and Bulbuban (1938) and is 
now available in this country as the " B L B inhalation appa- 
ratus ” (fig 5) By varying certain adjustments, it is claimed 
that an alveolar concentration of more than 40 per cent, oxygen 
can be maintained with a flow of three litres a minute, and with 
a flow of four litres a concentration of 55 to 60 per cent , and with 
six or eight btres as much as 90 to 95 per cent maybe reached in 
the alveoli This apparatus inll doubtless prove to be a valuable 
addition to our methods of oxygen administration, but to many 
patients a mask gives at first a feeling of suffocation, and some 
are unwilhng to persist m its use, especially when it is retamed 
m position by a band round the head 

Oxygen tents are now well known in this country, largely 
owing to the pioneer work of the late Dr E P Poulton They 
may be hfe-savmg in infants, extremely ill patients, and after 
severe lung operations It should be remembered that carbon 
dioxide IS a powerful stimulant of the respiratory centre and 
that inhalation of oxygen with a 7 per cent admixture of 
carbon dioxide for short penods may stimulate deeper breath* 
mg and expectoration 

EXPECTORANT MIXTURES 

In prescribing expectorant medicines it is important to bearm 
mind what the preparations ordered are intended to effect It 
may be necessary to use several different drugs and, m conse- 
quence of this, cough mixtures are often cnticized and even 
dended as ‘ shot gun " or " blunderbuss *’ in character They 
may even include preparations mth actions to some degree anta- 
gonistic or m opposition, and yet be effective, even though theo- 
retically inconsistent The expenenced practitioner looks to the 
pharmacologist for explanations of the effects of his drugs, but 
he IS not prepared to accept condemnation on theoretical 
grounds of mtxtures which his expenence has shown to be 
helpful 

In the dry stage of a catarrhal infection of the respiratory 
passages, warm or hot demulcent dnnks, tisanes, or lozenges 
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may be useful A sabne diaphoretic mixture is often prescribed 
such as 

■R Liquons ammonu acetatis diluti - - 120 mmims 

Potassii citratis ----- 10 grams 
Tmctune ipecacuanhas - - - 15 mmims 

Aquam chloroformi ad - - i ounce 

Every six hours ^ 

Vinum antimoniale, B P 1914-15, to 10 minims may be sub- 
stituted for the tmcture of ipecacuanha, or small sub-emetic 
doses of apomorphme hydrochlonde Formerly one minim 
doses of tincture of aconite were frequently included in such 
mixtures All of these come under the category of " good 
remedies out of fashion " 

A sedative or soporific powder or mixture at night is often 
valuable, even m mild cases, and Dover’s powder, now 
called Pulvis ipecacuanhs et opn, lo grams, is most popular 
for this purpose If the cough is dry, painful, and ineffective, 
the well-knoivn Brompton Hospital ” hot-water " mixture is 
useful — 

B Sodii bicarbonatis - - - 15-20 grains 

Soduchlondi- ... . 5 grams 

Spintus chloroformi ... 5 mmuns 

Aquam anethi destiUatam ad - x ounce 

This IS given with an equal quantity of hot water It may be 
repeated several times m the day 
In the exudative stage of catarrhal affections of the respira- 
tory passages various mixtures of salmc and nauseant expector- 
ants are generally employed, e g 

E Tmcturze scill$ - , 20 minims 

Tmcturx ipecacuanhx - - - - 10-20 mmims 

Potassu citratis - - - - 10 grams 

Syrupi tolutani - - - 30 mmuns 

Aquam chloroform: ad - < - - i ounce 

Three times a day or six hourly 

Tinctura opii camphorata, 10 to 15 minims although 
theoretically incompatible, is a popular and probably useful 
addition to mixtures of this type 
In older people, or in a patient in whom it is desirable to 
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promote cough, the salts of ammomum are most useful, espea- 
ally m the treatment of chronic bronchitis or of "wmter 
cough,” e g 

E Ammonu carbonatis - 3-5 grains 

Tmcturaj ipecacuanha 20 m i nim s 

Tinctune scillai - 10-15 rnmims 

Syrupi tolutani - 30 mmims 

Aquam chloroformi ad - i ounce 

Three tunes a day 


Recent infusion of senega may be substituted for the chloro- 
form water In such cases, iodide of potassium is a favounte 
remedy, and most hospital pharmacopcsias include an alkahne 
potassium iodide mixture That m use at the Brompton 
Hospital may be quoted as an example — 

E Potassu lodidi - 3 grams 

Ammonu carbonatis 3 grams 

Potassu bicarbonatis 15 grams 

Aquam chloroformi ad • i ounce 


Tor patients with much bronchial spasm or in asthmatic 
attacks, a useful mixture is — 


B Potassu lodidi 

Potassu bicarbonatis 
Ammonu carbonatis 
Tinciurs stramonii 
Syrupi tolutam 
Aquam chloroformi ad 


3 grams 
10 grams 
3-5 grams 
10-15 minims 
30 mmuns 
I ounce 


Other antispasmodics, such as lobelia, hyoscyamus, or bella- 
donna, may be used instead of stramomum, and hquid extract 
of liquonce is often employed instead of tolu and chloroform 
water to mask the iodide and ammonium carbonate 


LINCTUSES 

The usual dictionary definition of a linctus is ‘ a medicme to 
be licked up wth the tongue They are generally small in 
amount, not more than a teaspoonful although usually contam- 
mg powerful drugs, generally of anti expectorant or sedative 
action It IS therefore desirable to explain to the patient that 
they are meant to be retained in the mouth for a short tune and 
slowly s^vallo\^ed Their object is nearly always to allay or 
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suppress cough, and they are most frequently ordered at bed- 
time or for use dunng the lught when an imtatmg cough causes 
wakefulness The chief respiratory depressants and anti-expec- 
torants are opium and its alkaloid, particularly morphine and 
codeine and certain denvatives of these, notably herom, 
dilaudid, and dicodid They all act by depressing the cough 
centre, but unfortunately ^ey are equally effective on the 
respiratory centre and must therefore be used with caution 
A J Clark (1940) gave a useful table with the relative depres- 
sant effects on the respiratory and cough centres, as determined 
by pharmacological experiments Morphine and dicodid seem 
to be about equal m effect codeme only a quarter or at most a 
half as effective, dilaudid three-quarters whereas heroin is 
twice as powerful, possibly even more m its action on the 
cough centre, although this is doubtful Dilute hydrocyamc aad 
was formerly beheved to be sedative, and still finds place in 
some Imctuses Examples may be given — 


LxneUii codiina phosphatts (Brorepton Hospital) 


B Codems phosphatis 

Aadi citnci 

Glycenm 

Sympi - 

Emulsionis chlorofonm B P C 
Aquam destillatam ad 

iVgram 

1 gram 

20 minims 

20 minims 

2 mmuns 

60 nuiums 

Ltncius morphtna (Brompton Hospital) 
B Morphmie hydrochlond 

Aadi hydrocyamci diluti 

Oxymellis sctlke 

Aquam destillatam ad 

A gram 

2 mmims 

20 minims 

60 minims 

Ltncius dtamorphtna (herom) 

E Diamorphinse hyclrochlondi 

Aceti sciUffi - - - 

Syrupum pram serotma; ad 

llrgram 

15 minirntt 

60 minims 

The Bntish Pharmacopceial Codex contains some useful 
hnctuses notably Linctus codeinae B P C , Linctus dia- 
morphmae B P C , and Linctus diamorphinie et thymi B P C 
The propnetary preparations, compound s3TUp of cociUana, 
and citronin of Parke, Davis & Co , contain small doses of etbyl- 
morphme and are often used as Imctuses 
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When any anti-expectorant or respiratory depressant pre- 
parations have been given to secure an undisturbed night, it is 
often necessary to give some hot dnnk in the early morning , or 
the Brompton Hospital hot-water mixture to promote expul- 
sion of the night’s accumulation Great caution is necessary m 
the use of respiratory sedatives in young children, old people, 
and in any patients to whom powerful hypnotics have also been 
given 
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THE SOLANACEOUS ALICALOIDS AND 
THE RELIEF OF SPASM 

S pasmodic contraction of smooth muscle m hollow internal 
organs gives nse to several distressing conditions Thus 
asthma is due to spasm of the bronchiolar musculature, renal 
and biliary colic to irregular vigorous contractions of the uret- 
eral muscle and of the bile duct or, more probably, of the gall- 
bladder, respectively Again the abdominal pam, so often 
associated with diarrhoea, is due to a similar condition in the 
smooth muscle of the intestine 
The eausalton of such spasmodic contraction may vary in 
nature Over-stimulation of the skin may produce, through 
reflex action, marked activity of the gut On this depends the 
old fashioned use of external apphcation of croton oil to induce 
purgation Again, stimulation of the autonomic ganghon cells 
may result in a spasmodic contraction of most of the muscle of 
the alimentary tract, as is seen in acute nicotine poisoning 
Violent contractions of the mtestmal muscle follow excessive 
stimulation of the motor neuro-muscular )unctions Hence 
anses the vigorous purgation of acute muscarine poisonmg 
Direct stimulation of the plam muscle fibres themselves may be 
followed by vigorous and spasmodic contraction, as eg in 
lead cohc or m the effects of postenor pituitary extract on the 
uterus Finally, in those organs which are endowed with 
the power of peristaltic contraction, such as the intestme, 
the ureter, and, possibly, the bile duct, there is a local, as 
opposed to a central, reflex mechanism lymg m the wall of the 
organ, Auerbach's plexus in the case of the gut Through 
this plexus, over-stimulation, as from an imtant substance m 
the lumen of the intestme or a tmy calculus in the ureter, may 
give nse to an excessive muscular response m the organ, even 
63 
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when all connexions to the central nervous system have been 

se\erc<I 

In any such condition there arc several general lines of treat 
menl which may be adopted, all having as their object the 
reduction of these CAcessive contractions and consequently of the 
pain Of these the simplest is to attack the effector mechamsm 
at its most peripheral point A drug which possesses the pou er 
of depressing muscle fibres, by direct action on them may be 
employed Thus, renal colic may frequently be relieved by 
papavenne and asthma by inhalation of amyl mtnte 

The innervation of the smooth muscle of the internal organs 
IS generally two fold in nature there being both a motor and an 
inhibitory nerve supply It should be remembered that one 
of the most charactenstic properties of smooth muscle, as 
opposed to stnated, is its mherenl power of rhythmic con- 
traction and relaxation The nerve supply does not initiate 
these movements but merely controL their extent, the motor 
increasing, the inhibitory decreasing the range of mov'ement 
Depression of the muscle fibres, whether by direct action or 
indirectly through stimulation of the inhibitory mechanism, will 
reduce or even abohsh the normal movements of the organ, a 
result which may not necessarily be desirable On the other 
hand, paralysis of the motor melanism will not stop the nor- 
mal rnovements of the muscle but ivill abohsh any excessive 
degree of the contractions which may be caused by direct or 
reflex stimulation of that mechamsm The retention of the 
regular range of contraction and relaxation may be of advantage 
in treatment 

When this dual innervation is considered in more detail it 
IS found that, apart from the blood vessels and the uterus, the 
motor side takes its ongin chiefly m the cramal and pelvic 
nerves, forming the so called parasympathetic " division of 
the autonomic system Thus the constnetor pupillai obtains 
its motor supply from a branch of the third oculomotor, nerve 
The alunentary tract and those organs which are, develop- 
mentally speakmg outgrowths from it, the lungs and the 
bibary tract, receive their motor supply from the \agus and 
pelvic nerves The ureters and the urinary bladder, apart 
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from the sphincters, receive fibres from the parasympathetic 
system which in the bladder are certainly, and in the ureter 
probably, motor in function The uterus, on the other hand, 
receives its whole supply, both motor and inhibitory, from the 
nerves of the lumbar outflow, forming part of the “ sympa- 
thetic " division of the autonomic nervous system 
The subdivision of the autonomic sj^tem into the two 
divisions, parasympathetic and sympathetic respectively, 
although convenient anatomically, is not functionally accurate 
The means of transmission of the nervous impulse from the 
anatomical nerve end to the muscle fibre was long a matter of 
dispute Dixon many years ago suggested that some sub- 
stance elaborated at the nerve ending in response to the nervous 
impulse might in its turn affect the muscle, but this was left to 
Loeivi to prove He ga\ e convmcing evidence that stimulation 
of the vagus trunk gave nse, at the post ganghomc terminal, to 
the production of a labile substance, acetylcholine, which caused 
the inhibition of the heart This work has since been extended 
to all terminals of this system Again, Loewi produced evi- 
dence that on stimulation of the sympathetic nerves a sub- 
stance, adrenaline-like in nature but which has never yet been 
definitely identified, is produced at the terminals and acts upon 
the muscle fibres In consequence of this work. Dale has 
divided the autonomic nervous system into a “ diobnergic “ 
and an " adrenergic " moiety, according to the nature of the 
transmitting agent produced Generally, these correspond to 
the older sub-divisions, with some exceptions, e g the sweat 
glands are innervated by the S3nnpathetic system, but these 
nerves are cholinergic in character 

Thus spasmodic contraction of smooth muscle can be anta- 
gomzed by direct depression of the fibres, by stimulation of 
the inhibitor or by paralysis of the motor terminals Evidently 
the first of these methods would have the wdest appbcation if 
only the necessary drugs were available Again, the second 
method could, and in fact can, be widely utihzed owing to the fact 
that, m those organs in which spasmodic contraction is bkely to 
occur, the inhibitor terminals are usually adrenergic in character 
and can therefore be stimulated by a s 5 rmpatho-mimetic drug, 
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such as adrenaline, ephednne or benzednne The utility of 
the method is, however, hmited m practice, owng to the side- 
actions of these drugs, e g the nse of blood pressure due to 
adrenaline, the effects on consciousness of ephednne and benze- 
dnne The third line of attack is necessanly more hmited in 
scope, as it can be employed satisfactonly only in those cases 
in which the spasm is caused by stimulation of the motor nerve 
ends, either reflexly or direct 

THE ANTI-SPASMODIC ACTION OT THE AtKAlOIDS 
It has long been known that certain alkaloids possess the 
power of abolishing the normal results of stimulation of the 
vagus They are denved from a number of plants of the 
solanaceous (potato) order, belladonna, hyoscyamiis, datura, 
duboisia, mandragora Jlandragora and hyosc5ramus cer- 
tainly, and belladonna possibly, were known to the ancients, 
Dioscondes, Galen, and others Datura was probably intro- 
duced by the Arabian physicians Duboisia is an Australian 
genus and is a recent introduction Many alkaloids have been 
described but, of the earher, many such as " duboisine, 

“ mandragonne " are mixtures only The pure alkaloids are 
hyoscyamine and hyosetne (scopolamine), both existing m 
three forms, two optically active isomers the dextro- and 
lavo-rotatory compounds, and a third, optically inactive, being 
a mixture m equal parts of the d- and l-forms, these being 
atropme and atroscine, respectively Of the two optically 
active isomers, in both cases the I-form possesses much more 
action on the nerve terminals than the d-, whereas both isomers 
possess about equal activity on the central nervous system 
Broadly speaking these alkaloids have these two general 
sites of action — on the central nervous system not being dis- 
cussed here, and on the penpheral terminals Again, in the 
pure form, hyoscine is rarely used for its penpheral action, 
although the galenical plant preparations wiU contain it in 
greater or less arncuats For fte prese/if pv/posas it will 
suffice if the action of atropine alone is discussed, although 
hyoscyamine, atropme, and hyoseme all occur in the ordinary 
preparations employed 
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ATROPIKE THERAPY 

So far as the penpheral actions are concerned, the effects 
produced by atropine are exactly similar to those resulting 
from section of nerves of cholineigic function Thus, after 
atropine, stimulation of the vagus trunk in the neck is no longer 
followed by a fall in blood pressure and slowng of the heart 
In earher days this was explained by sa5nng that atropme 
“ paralyses the nerve terminals ” It is now known that this 
IS not entirely accurate as, even after atropine has been given, 
it can be shown that on stimulation acetylcholine is still pro- 
duced at the nerve terminals, which are therefore clearly not 
paralysed Atropine acts by preventing acetylchoUne from 
obtaining access to those receptors m the muscle fibres upon 
which it normally acts Thus the result is that the cardiac or 
other muscle fibres are prevented from responding to the 
normal cholmergic stimulation 

In addition to this action on the neuro-muscular mecbamsm, 
it can be shown that atropine possesses also, although only in 
low degree, the power of directly depressing smooth muscle 
It can, for example, antagonize the action of histamine on 
isolated strips of intestine It is improbable, however, that 
this action is of any importance therapeutically 

ASTHMA —The beneficial action of atropine in spasm of 
smooth muscle is therefore hkely to be shown m those cases, 
and those alone, in which the muscle obtains a motor supply 
with chohnergic afiimty These muscles are to be found in the 
bronchioles, the intestine, the ureter, the bladder, and the 
bihaiy tract Taking the bronchioles first, it is an old treat- 
ment, but still in use, to advise smoking of cigarettes prepared 
with stramonium leaf It is believed that small traces of 
alkaloids ate present in the smoke and can be absorbed from 
the respiratory passages It is perhaps more hkely that the 
principal action is due to a reflex mhibition of the muscle from 
the nature of the smoke Better, probably, is the admimstra- 
tion of fairly full doses of the tincture of belladonna or stra- 
monium shortly before bedtime On the whole, however, it 
must be admitted that in the majority of cases of asthma the 
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exciting cause is of an allergic nature and the spasmodic con- 
traction due to a direct stimulation of the muscle fibres them- 
selves It IS therefore unlikely that atropine will often be of 
much value Adrenaline or ephednne will probably prove 
more effective, but to avoid the results of frequent administra- 
tion of these drugs belladonna or siratnontum may be tned 
instead * 

Perhaps a few words on lobelia may not be out of place, as it 
has long been used in the treatment of asthma Its active 
pnnciple, o lobehne, resembles nicotine in action rather than 
atropine It stimulates respiration and has been used, often 
with success, m the treatment of acute respiratory failure, e g 
narcotic poisoning By mouth, however, the drug generally 
used as the ethereal tincture, acts as an expectorant, chiefly by 
imtating the gastnc mucous membrane like ipecacuanha, and 
possibly by an action on the vomiting centre, like nicotine 
It has been used therefore m a number of respiratory conditions 
Apart from a reflex inhibitory action through its nauseating 
properties, on the muscle of the bronchiole it is doubtful if the 
drug IS of any real value m asthma 

INTESTINAL COLIC — Apart from chronic lead poison- 
ing intestinal cohe is rarely a source of more than discomfort 
None the less the gnping which follows the taking of an 
imtant substance, such as a drastic purge, may be sufficient to 
call for alleviation Again, diarrbcea from any cause, e g 
unnpe fruit in the young or the results of bactenal action on' 
food, residues m the gut may be accompamed by cohe 
In these cases it is evidently desirable that penstalsis should 
continue so that the cause may be removed For this reason, 
belladonna is to be preferred to drugs which ivould check the 
gut movements, such as opium The tincture is useful and 
may be combined with a carminative to allay the ‘ queasy ” 
feehngs in the stomach An antaad may be added as m the 
following prescnptions — 


E Tinct belladonn®- 
Syr menth pip 
Bism oxjcarb 
Aquam ad r 


JO mimms 
6 o minims 
20 grams 
i ounce 
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B Tmct hjoscyam - - . . 20 minims 

Syr zingib - - - - 60 minims 

Slagn ox le\ - - 30 grams 

Aquam ad - - - - t ounce 


In this kind of case there is no necessity for a rapid, intense 
action but rather the reverse This is obtained by the use of a 
galenical preparation, rather than a pure alkaloid 
RENAL COLIC — In renal and bihary cohc, pain may be 
intense and a rapid, powerful action is wanted Certainly 
there is good expenmental evidence that, in the latter condition 
at least, morphine is not desirable, as it causes a further con- 
traction of the musculature None the less, ouing to the 
mtensity of the'pam, it may be necessary to give an injection 
of morphine or, probably better, of diamorphine (heroin) It 
is most advisable, however, to combine this with an injection of 
atropine 1/50 grain even up to 1/30 grain of the sulphate The 
larger dose should not repeated within four or six hours 
Perhaps nocturnal ennmts can scarcely be considered as a 
condition of spasm of the bladder It is, however, often due 
to a state of enhanced irritability of that organ, although there 
may be In addition a psychological basis m some cases It is 
an old, and frequently successful, treatment to administer the 
Uncture of belladonna by mouth m gradually increasing dosage 
until the child shows, or complains of, a dry mouth Inci- 
dentally, it may be noted that children show a higher degree of 
tolerance to atropine than do adults when judged on a weight 
or age basis 

OTHER CONDITIONS — There are certain other condi- 
tions in which the anti-spasmOdic action of atropine may be 
useful Thus, in muco membranous colttts, spasm of the colon 
may be pronounced and can be well treated by tincture of 
belladonna, in doses of, say, 10 minims thnce daily 

In peptic ulcer, also belladonna is often useful but whether 
by its action in reducing the acid secretion of the stomach or its 
movements is by no means certain In this condition there is 
evidence that the drug loses its efficacy after a penod of time, 
and so either the dose should be increased or the treatment 
changed 
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SKELETAL MUSCULAR SPASM — So far consideration 
has been confined to spasm of smooth muscle Tremors and 
ngidity appear in the skeletal muscles in the Parkinsonism of 
late encephahUs leihargica and may, indeed become completely 
crippling Experience has shown that the solanaceous group of 
drugs, more especially perhaps stramonium, are effective m 
treatment Large doses must be given, and it is generally 
found necessary to increase them with the passage of time 
Hyosetne hydrohromtde may be employed, starting with a dose 
of 1/150 gram subcutaneously and increasing as found necessary 
The explanation of the action is not yet clear The ngidity is 
beheved to be of extra-pyramidal origin ansmg probably m the 
mid brain Presumably the action of the drugs must be in the 
same place but, apart from their action on the cerebral cortex 
and medulla, little is known as to the efiects of these drugs on 
the brain Hyoscine, in medicinal doses, exerts a depressant 
action on the motor cortex, whereas atropine is excitant In 
preparations of stramonixim both hyosane and atropine occur, 
but generally there will be sufficient of the latter to counter- 
balance the efiects of the former at this point It is not likely 
that the benefits induced by these drugs can be explained 
by their known actions on the cerebral cortex In this treat- 
ment, such large doses are commonly required that the first 
signs of tovic effects are often induced 

TOXIC REACTIONS 

So far as the peripheral effects are concerned the toxic 
actions of all the solanaceous alkaloids are similar The first 
results are, as a rule, dryness of the mouth and skin, difficulty 
m swallowng, and acceleration of the heart rate Next come 
indistmctncss of vision and flushing of the face None of 
these vs evidence of serious poisonmg and, certainly m Parkin- 
sonism, It may be necessary to push treatment to this extent, 
although fon. other conditions such a degree of toxic effect is 
cefiaidiy unuesirddie 'TneTnureSBnuus'Synipcuncs'vnKe'fV'uni 
the action onYhe central nervous system With atropine, 
these take the form of gamilousness, excitement, muscular 
twitchings, even xconvulsions, all ansmg from stimulation of 
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the cortex With byoscme, the effect of moderately large 
doses on the central nervous system is to increase the depres- 
sion of the cortex, with sleep But larger doses still, it is said, 
may cause excitation as with atropme 
General poisoning wth these alkaloids as a rule follows oral 
administration, but local appbcation may produce senous 
effects These have occurred after the over lavish use of 
atropme drops in the conjunctival sac If too much is used 
the excess may dram away down the lachrymal duct and be 
absorbed from the nasal cavity, thus giving nse to general 
poisoning It may be pointed out perhaps that the instillation 
of two drops of a 2 per cent solution into each conjunctival 
sac means that about 1/16 gram has been used nearly four 
times the maximal B P dose It is not difficult to understand 
that severe poisoning may anse in this manner 

In connexion inth this local use of atropine there is one 
special danger to be borne m mind the nsk of causing acute 
glaucoma With the dilatation of the pupil the ms is drawn 
out to the periphery and hinders the passage of fluid through 
the canal of Schlemm In the normal young mdividual the 
consequent nse in intra-ocuIar tension will not cause ill effects, 
but, in persons m \\ horn that tension is already raised, there is a 
considerable danger of the development of an acute attack of 
glaucoma Generally, it is a sound rule to use homatropine in 
place of atropme m all persons over, say, forty five years of age 
With this drug there is less tendency for this nse of intra ocular 
pressure to occur and, should it do so, the instillation of physo- 
stigmme will cause the pupil to contract and so remove the nsk 
Phj^ostigmine is not able to antagonize fully the effects of 
atropine 
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CHAPTER VI 


DRUGS USED IN THE TREATJIENT OV 
GASTRIC DISORDERS 

A n essay confined to the true diseases implicit m the above 
title must be limited, because the true diseases of the 
stomach are few, and the drugs \nth any action upon gastnc 
tissue m a direct manner are also not numerous But if it can 
be accepted that the disorders of the stomach may include 
every disease which is hkely to produce spasm of the pjlorus, 
and that certain deficiency diseases, such as pernicious anemia 
and sprue, depend for their existence upon defects of the upper 
alimentary tract, it becomes apparent that the subject is m 
reality a vast one 

There are really only three true diseases of the stomach — 
gastntis, peptic ulceration, and cancer — and diagnosis and 
treatment would be greatly facilitated if this fact were more 
frequently remembered If, every time he were confronted 
wth a case of dyspepsia, the practitioner would ask himself if it 
could be due to gastntis, ulceration, or cancer, and in the event 
of the answer being negative he would proceed to the conclusion 
that the disease must therefore be extra gastnc, far greater 
exactitude would be achieved, ivith consequent benefit to the 
sick 

GASTRITIS 

It IS difficult to wnte of the treatment of gastntis unless the 
reader will accept as prehmmaiy axioms that it is probably a 
rare disease^ that its symptomatolcgy is vajrue^ vanable^ and 
seldom sufficient to call for treatment, and that it can never be 
diagnosed wth certainty except by gastroscopy For years 
gastntis has been used as an easy label by the mcompetent, and 
the introduction of gastroscopy has indicated the measure of 
their inefficiency, it has further been demonstrated that gas- 
tntis may be present m severe degree in a patient having few 
75 
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symptoms Anyone doubting this statement should lecall 
that every patient wth pemiaous anjemia has chronic atrophic 
gastntis. and that it is a small proportion only of such patients 
who experience pain, indigestion, nausea, or other symptoms 
directly referable to the stomach The claims of radiologists 
to diagnose gastntis from certain appearances of the rugie are 
not supported by those familiar with the use of the gastro- 
scope, and the usual technique of gastne anal^-sis, unless re- 
enforced by the examination of a senes of samples wthdraivn 
from the resting stomach docs not give data on which a diag- 
nosis of real accuracy may be made 

TREATMENT — Chmeal knowledge of gastntis is so 
limited that it seems almost futile to speak about the treat- 
ment of the condition But perhaps it is safe to say that when 
gastntis IS suspected it is certainly wise to correct any habits, 
such as the excessive consumption of alcohol or tea which may 
have caused the condition or occasioned its continuance Diet, 
too, IS important although I have never felt satisfied that the 
habitual prohibition of mustard pepper, and condiments is 
more than a pious gesture It seems on the other hand, 
obvious that it is wse to presenbe, m every case m which the 
presence of an organic lesion in the stomabh is suspected, a 
diet which will provide ample nounshment ivith a mmimum of 
gastne work, this implies the exclusion of all foods which 
normally remain a long time in the stomach, and may be 
summanzed as follows — 

Diet — ^This must exclude all hard raw vegetable foods, such 
as salads, nuts, apples, pears pineapple and pickles, all hard 
foods, such as tough meat new potatoes and others of the 
harder cooked vegetables The best foods are nutntious 
fluids, such as milk and milk beverages in general soups of 
high calone value, animal and vegetable fats, eggs, soft fishes, 
tender meat, poultry and game (especially minced), and bght 
puddings and sweets Alcohol and strong tea are forbidden 

Drugs — It has yet to be proved that any drug is of value in 
the treatment of the disease Lavage of the stomach, usually 
a procedure ineffective except to perpetuate a neurosis, may 
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bring relief in a genuine case of gastritis. A solution contain- 
ing 60 grains of sodium bicarbonate to a pint of water 'will 
remove excessive secretion of mucus, and some authorities have 
claimed that a weak solution of hydrogen peroxide brings 
a relief which is not wholly due to suggestion. 

In cases of acute gastritis, “ the morning after the night 
before,” it seems certain that colloidal kaolin, in repeated doses 
of a tablespoonful, is of real value. 


GASTRIC ULCER 

'The treatment of peptic ulcer has been written about so con- 
stantly in so many medical journals that it would be inappro- 
priate here to attempt anything like a full description of it. 
But it must be said, with all force, that there are fe\v diseases 
in which treatment is more satisfactory, and that cases which 
fail to respond owe that result usually to carelessness on the 
part of the patient or insuffiaent care on the part of the 
practitioner. As with so many diseases, there have been 
numerous attempts to introduce short-cuts to success, with 
relaxation of tiresome but essential sides of the treatment and 
consequent failures. The most notable example of this in 
recent years has been the employment of histidine in the treat- 
ment of peptic ulcer; to the patient and, it is to be feared, to 
many practitioners there is a great temptation to adopt a 
treatment consisting of a series of injections with simultaneous 
relaxation of dietary precautions. I have seen a whole series 
of hjemorrhages and serious relai^es in patients who have 
abandoned the orthodox and commonsense treatment of a 
gastric ulcer in favour of injections of histidine. In saying 
this it is not suggested that histidine injections, whether given 
in the form called " larostidine ” or otherwise, are without any 
value at all. Far from this being so I have several times had 
the impression that they have been of real service in bringing 
about improvement in an unusually resistant case. But I am 
entirely certain that such treatment must always augment and 
not replace the orthodox treatment by diet and the drugs which 
combat acidity. 
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Dxet —The successful diets employed in the treatment of 
peptic ulcer are all alike m that they conform to certain mam 
principles, they permit of full nutntion whJst calling for a 
minimum of penstalsis and, by their cornposition, tend to 
absorb the secreted hydrochlonc acid Milk remams the basic 
substance, and to milk may be added gradually such soft and 
nutntious foods as tapioca, nee, eggs, and cream Feeds must 
be given at intervals not exceeding three hours and small meals 
introduced by gradual steps 

Dnfgs—Ol the drugs employed to correct acidity, bella- 
ionna, or its active pnncipal atropine, is not sufficiently used 
It IS probable that it is of slight efficacy unless given at a tune 
Mhen it W1 easily reach a considerable proportion of the 
secreting surface of the stomach In order to achieve this it 
should be given in a single dose on waking m the morning, the 
hsing ufosi — * 

B Tinct belladonn* • - . ^ minuns 

Aquamad- ... . g© minims 

A tcaspoonful to be taken m 2/3 tumbler of warm water on 
waking 

Atropine is the only drug save morphine which will actually 
inhibit secretion, as opposed to the drugs which will neutralise 
or absorb acid 

The alkalis have so long and so nghtly been recognized as of 
high value that it is not necessary to stress their use Various 
formul* are employed of which I hai^ found the following to 
have stood the test of time — 


(i) E Mag carb pond - - *2 ounces 

Mag carb lev - - 2 ounces 

Cretam pnep ad - - 6 ounces 

*' The Strong Powder ” , a teaspoonful to be taken, stirred in 
water, one hour after each meal and feed 

{2) E Mag carb pond . - - - i part 

Mag carb lev - - - - - 2 parts 

Cretam prrep - - - 3 parts 


“ The Weak Powder ' , to be taken as directed 
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The first of these prescnptions is of much greater neutralizing 
power than the second, but if is too laxative for most patients, 
who for this reason are usually best served by the second 
formula Occasionally even the latter proves too relaxing, in 
which case it must be further diluted with chalk Alkalosis is 
occasionally produced by such powders and scarcely any of 
them are immune from this nsk Trtbasic magnesixtm phos~ 
phale has enjoyed a certain repute as being wthout such action, 
but it has been largely abandoned, as those using it found its 
gntty character undesirable 

In recent years the therapy of peptic ulcer has been notably 
improved by the employment of colloidal alununuim hydroxide 
as an antacid It has been placed on the market by several 
firms of high repute and has been proved, by experiment 
and by expenence, to have great value It cannot produce 
alkalosis, it effectively corrects hyperacidity, and no ill effects 
are produced by excessive dosage It has two disadvantages 
only it IS more costly than the ordmary alkalis, and it appears 
to be shghtly constipatmg , the usual optimum dose is two or 
three teaspoonfuls after meals and feeds 

Tube-feeding — A further and even more important advance 
has been the wider employment of tube-feeding By mtro- 
duemg a small flexible tube into the stomach through the nose 
it IS possible, by means of an attached reservoir, to admimster 
milk and other appropriate foods as a continuous small stream, 
and the addition of alkali or aluminium hydroxide ensures 
complete and constant neutralization By this method it is 
not mfrequently possible to bring about the heahng of deeply 
penetrating ulcers of the stomach which had previously been 
susceptible to treatment by surgical resection only 

CANCER OF THE STOiTACH 

Medical treatment here remains at best palhative, and it is 
only necessary to remind the reader that gastnc lavage will at 
times greatly increase the comfort of the patient Anyone 
can pass a stomach-tube on himself after a few days, and a 
child s ossophagus-tube is usually sufficiently large to permit of 
proper lavage when the patient is on a fluid diet In cancer 
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of the stomach it is rarely wise to permit anything but fluid 
food, and it should never be forgotten that alcohol is usually 
one of the most valuable artides of diet m this disease , the 
energy provided by the alcohol becomes of real value, and its 
sedative effect may add enormously to the comfort of the 
patient 

The list of definite diseases of the stomach is now practically 
exhausted, but there remain certain obscure conditions -to which 
allusion must be made 

DISORDERS OF SECRETION 

Excessive secretion is usually imphed by those physicians 
who diagnose " hyperchloThydrta," but many who have made a 
particular study of gastro-enterology have long since abandoned 
the term If a patient with dyspepsia is found, on gastnc 
analysis, to show an unusually high concentration of hydro- 
chloric acid in the stomach contents it is probable that if 
oiganic disease is present it is m the form of a peptic ulcer , in 
such cases the amount of acid secreted is actually not in excess 
of the full average of health, the concentration being an effect 
of hypertonus and the absence of regurgitation, these facts 
make clear the dangers inherent in the use of the term hyper- 
clilorhydria In certain rare cases a true excess of gastnc 
secretion is found, but in these the concentration of acid is often 
not notably high , gasiro-succorrhaa would be a more permissible 
term for this condition than hyperchlorhydna 

Treatment — In such cases it is often wnse to employ alkalis or 
belladonna or alummium hydroxide on the Imes laid doivn m 
earher paragraphs, provided it be remembered that the more 
obvious the benefit that any given case of dyspepsia receives from 
alkali therapy, the more probable is it that the case ts one of gastric 
or duodenal ulcer The importance of this rule lies m the fact 
that the better any such response to treatment, the more 
important is it for treatment and precautions to be maintained 
long after the disappearance of all symptoms 

Excessive acidity is occasionally the result of gastntis More 
frequently gastntis will dmumsh secretion, and often wU 
arrest it to such a degree that there is complete achlorhydria or 
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even absence of both hydrochlonc acid and of pepsin In the 
latter circumstance the term achylta gastnca becomes appro- 
pnate Gastntis bemg the cause, the treatment should logically 
be towards the cure of gastntis , but, as has already been indi- 
cated, this IS usually an impossible task It does not follow 
that these patients should have no treatment , many of them 
wU show an anzemia, either of the macrocytic or of the micro- 
cytic hypochromic type The first of these calls for liver 
extract, the second for iron The administration of hydro- 
chlonc acid m such cases has long been popular , it is seldom of 
benefit If, by rough calculation, the amount of HCl secreted by 
the normal stomach in response to a meal is calculated it will 
be reahzed that any attempt to replace this relatively enormous 
amount by an acid solution taken with meals is quite impos- 
sible If, on the other hand, the small amount of dilute 
HCl (B P ) traditionally prescnbed has, if any, real therapeutic 
value, it provides a valuable argument in favour of homoeo- 
pathy But I believe that such admmistration of HCl is 
almost invanably futile 

An exception may perhaps be made in those rare cases m 
which achlorhydna is associated with post-prandial diarrhcea 
A tumbler of lemonade contaimng aad sometimes appears to 
benefit these and it should be prescnbed as follows — 

E Acid h>drochlor dil 

A teaspoonful to be taken in half a tumbler of glucose lemonade 
during meals 

The remaining dyspepsias are all of extra gastnc ongin, and 
an attempt to classify them or to descnbe their treatment 
would require a volume The true diseases of the stomach are 
few, and most of them are intractable, but the most common 
erf sf! es pepfic eeher, serd «• omr erf ifie 

examples of the maladies in which modem knowledge, correctly 
apphed yields extremely gratifying results 
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CHAPTER VII 


THE USE AND ABUSE OF APERIENTS 

I T IS a good sign of the times that the \vnter feels justified m 
hoping that it is not necessary to begin an article on aperients 
with a warning against excessive zeal in prescribing them 
Nevertheless, old customs die hard, and those practitioners 
who were trained by supporters of what one author has called 
" ntual purgation " may be interested to know to what 
extremes the opponents of this ntual carry their heresy So 
for their benefit it is proposed to begin with a few paragraphs 
on the misuse of apenents, putting forivard some maxims 
and cautions which represent, not merely a personal opinion, 
for this by itself would not be entitled to senous consideration, 
but the teaching and practice of a large number of teachers of 
medicine and surgery Any reader therefore who should find 
himself in agreement with heretical views expressed in these 
preliminary paragraphs can assure himself that, if he is emng 
in giving them his support, he is at least emng m respectable 
company 

S05IE CAUTIONS AND MAXIMS 

(i) It IS unnecessary to begin the treatment of an acute 
fever, for example pneumonia or scarlatina, by admmistenng 
an aperient 

(2) It is unnecessary, and probably harmful to admimster 
apenents during the course of a long febrile illness The 
constipation that accompanies such illnesses is harmless and, 
when the illness is over, a week or so later, no difficulty is 
found in getting the bowels to move again 

(3) No one has ever shown that a ' bnsk purge " has any 
good effect in acute tonsillitis or any other acute inflamma- 
tory process 

(4) An imtial purge is often recommended in the treat- 
ment of acute congestive heart failure, but experience has 
85 
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shown that it can be omitted If it is not necessary, then it is 

merciful to refrain from, giving it to a dyspncevc patient 

(5) The popular behef that a sick or sulky child should be 
" dosed ” IS stupid and a little dangerous The claim is made 
that the child is often a great deal better after the apenent, 
but this IS beside the point, for the sulks and minor illnesses 
of childhood arc usually evanescent The danger of these 
nursery doses lies in the possibility that the child s indis- 
position may be due to an abdominal pain about which he 
does not complain, as bitter experience has taught him that a 
complaint of a " tummy-ache " usually bnngs a dose 

(6) There is little need to emphasize the almost cnminal 
folly of giving aperients to patients with undiagnosed abdo- 
minal pain or vomiting It would be well if all medical 
students and nurses could be taught that apenents should be 
given only to those who are m good health and never m the 
expectation that they wll set right some malady or ailment 

(7) The pre-operative purge of former days has been aban- 
doned m most surgical units Hie routine post operative 
pu^e given three or four days after an abdommal operation 
has also been abandoned by many surgeons (it is e«ipecially 
dangerous after gastro-enterostomies), but unfortunately they 
do not always succeed m controlling the meddlesome activity 
of their nursing staff for strange though it may seem there 
are still cimics in existence in which ivard sisters are allowed 
to prescribe apenents 

EFFECTS COMMON TO AU. APERIENTS 

The classical division of apenents is into — Laxatives, which 
increase the bulk of the stools but do not alter their con- 
sistency, /lurgahws, which produce unformed motions, hydra- 
gogues, which are follow ed by watery stools , drastic purgatives, 
which excite an inflammatory reaction m the intestine This 
IS not a bad classification, but it should be remembered that 
it 15 a classification based on the intensity of the effect pro- 
duced by the drug, which depends not merely on the choice 
of the apenent but also on the dose given and the contents 
of the patient's colon 
\ 
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Consistency of motion. — Any aperient tends to produce a 
stool which is more watery ^an normal, for by shortening 
the time taken for the journey through the intestine it reduces 
the time available for the absorption of water in the colon. 

Griping is the sensation of pain produced by over-vigorous 
muscular action in the intestine. Those vegetable irritants 
(aloes, cascara, rhubarb, senna, colocynth, podophyllum, and 
jalap) which act largely by direct stimulation of smooth 
musde fibres, tend to gripe more severely than the aperients 
which increase peristaltic activity indirectly by increasing the 
bulk of the intestinal contents. But the latter too may gripe 
unpleasantly, especially if some resistance is offered to the 
passage of the fluid intestinal contents by an already formed 
faecal mass in the lower part of the large intestine. 

The time of action depends to some extent on the contents 
of the intestine and the bodily exertions of the patient during 
the few hours after taking the aperient. The salines and 
castor oil act quickly, within a few hours, or sometimes within 
an hour; the vegetable aperients, as wll be seen, are consider- 
ably slower. 

THE CHIEF APERIENTS 

The most useful classification of aperients is that which is 
based upon their mode of action : — 

(1) Aperients which increase the non-absorbable bulk of the 
intestinal contents, and thus indirectly excite increased peris- 
taltic activity. 

(2) Aperients which directly excite increased peristaltic 
activity by means of an irritative action on the intestinal wall. 

INCREASE BULK OF CONTENTS 

Food and drink. — ^The hearty eater and drinker is rarely 
constipated. If the lesson taught by this fact is borne in mind 
no attention need be paid to “ spedal diets for constipation,” 
which tend to divert the patient's (and the practitioner’s) 
attention from the important fact that quantity matters more 
than quality. 

The dried seaweeds. — The most popular is agar-agar, which 
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js sold under a number of trade names If swallowed dry it 
imbibes water like a sponge, but if already mixed with a liquid 
(as m some propnetary preparations) it cannot of course do so 
Such dned seaweeds are satisfactory mild laxatives, and there 
IS no objection to their use 

Ltqmd paraffin — Wlien the oil is taken already emulsified 
(as in many propnetary preparations) the stools become slightly 
softer and more bulky on account of their admixture with the 
emulsified ml When the ml is taken neat it still exerts a 
mild apenent effect although the exact mode of action is 
uncertam It probably acts partly by virtue of its oivn mass 
and partly by interfenng with the absorption of foodstuffs 

The sa/m«s — ^lagnesium and sodium sulphate, potassium 
sodium tartrate and baste sodium phosphate are the salines 
most used but it should be remembered that all the salts of 
magnesium exert an apenent action The sahnes should be 
taken m watery solution on an empty stomach (for example 
on nsing from bed) and the solution should be either hypotonic 
or isotonic , hypertonic solutions tend to excite pylorospasm 
with the result that the draught leaves the stomach slowly and 
vomiting may occur 

The salines owe their action to the fact that the salts them 
selves are so poorly absorbed by the intestinal epithelium, 
absorption of their water of solution cannot take place past 
the point at which further absorption would leave m the 
intestine a solution of higher osmotic pressure than that of 
the solutes m the tissue of the intestinal wall A 6 5 per cent 
solution of magnesium sulphate is isotonic wuth human tissue- 
fluids and so if a draught containing two teaspoonfuls of 
magnesium sulphate is taken about four ounces of water 
will remain unabsorbed in the intestine to maintain the iso 
tonicity of the magnesium sulphate solution This unabsorbed 
water excites peristaltic waves which are transmitted to the 
colon and thus the contents of the colon too are humed on 
even before the sahne draught has reached the ciecum A 
large fluid motion is passed the volume of which is fir greater 
than that of the ongmal saline draught 
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It should be noted that the aperient action of a saline 
amounts to this, that a certain volume of water is rendered 
no'n-absorbable by the intestinal epithelium. There is no 
evidence that magnesium sulphate exercises any direct action 
on the wall of the intestine, and it has been sho^TO that little 
or no absorption of the salt occurs. It is interesting to note 
that when magnesium sulphate is injected directly into the 
circulation its effect is to produce narcosis, and in fact it has 
been employed for this purpose. It is a dangerous narcotic. 
The popular belief that the regular daily dose of a salme pur- 
gative is in some way deleterious is, of course, wrong. A 
daily dose of salts is an excellent way of securing a daily motion 
for patients who wish to aid Nature. 

Thd sulphates and sulphonamides. — ^The notion that sulphates 
should not be given to patients who are being treated with 
drugs belonging to the sulphonamide group is almost certainly 
Incorrect, and has just as little theoretical or experimental 
support as the ipse dixit that eggs too are incompatible with 
drugs of this group. 

THE IRRITANTS 

The drugs so classed are reagents which, when brought into 
contact with an isolated strip of intestine, excite muscular 
contractions. It is uncertain to what extent these irritants 
act directly on the smooth muscle and to what extent through 
reflexes evoked by stimulation of the epithelium or local nerve 
plexuses, for it is difficult to conduct decisive experiments to 
distinguish these modes of action. Senna has been shown to 
act directly on the isolated muscle-fibre, and probably other 
similar vegetable preparations do so too. 

The anthracene group. — The chief members of the group are 
aloes, cascara, rhubarb, and senna. These act by virtue of 
several anthracene derivatives which they contain and 
which are so slowly set free from their combination in larger 
molecules during the passage of the drug through the intestine 
that the irritant action of the anthracene derivative is not 
exeHed until the colon has been reached. Thus the action of 
this group is a delayed action, and the members of the group 
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are particularly suitable for use m " dinner pills ” to be taken 
after the evening meal m expectation of a result in the mommg 
In fact this group of drugs could not be used wth safety if the 
active pnnciples were hberated high m the small intestine, 
for then these would be freely absorbed into the blood stream, 
and unpleasant and possibly dangerous toxic effects vould be 
produced 

Pregnancy and the anthracene group — ^Violent purgation is 
probably always dangerous to some degree for the pregnant 
woman, but tradition has attached a special odium to the 
anthracene purgatives, and in particular to aloes It is true 
that alom (the active pnnciple of aloes) when injected intra- 
venously into laboratory animals causes violent contractions of 
the uterus, but it is most unhLely that the oral administration 
of an ordinary purgative dose can have any such effect m 
human subjects 

Castor Oil is non-imtatmg until it has undergone lipol3dic 
digestion in the small intestine Being a compound of glycerol 
and a fatty acid (ncinoleic acid) it undergoes emulsification 
with bile salts and digestion vnth lipase just as butter does, 
and the nanoleic acid thus set free is an imtant, as so many 
other fatty acids are (compare the laxative effect of a " nch " 
dinner) Castor oil acts m a few hours, and rarely if ever pro- 
duces any tendency to subsequent diarrhoja, probably because 
the ncinoleic acid is absorbed into the curculation It is likely 
that the constipating after-effect attnbuted to castor-oil is 
due to nothing more recondite than the thoroughness of the 
evacuation which it brings about Castor oil is an excellent 
apenent with no disadvantages except that it is unpalatable , 
it may excite vomiting, even in those who find no difficulty m 
swallowing it, and is so thorough in its action that when 
misused (for example when administered to patients suffering 
from acute appendicitis) it may do much harm 

The drastic purgalttes —-These are vegetable products which 
contain reagents capable of not merely stimulatmg the wall 
of the intestine but of excitmg an acute ententis with a diar- 
rhoea lasting for several days The due! members of the group 
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are colocynth, jalap, and podophyllum, the active pnnciples of 
which are glucosides split off from resins in the course of digestion 

Croton oil, which contains a highly irritating resin, has been 
removed from the British Pharmacopceia, but it is still used in 
mental hospitals, as it has the ment of being tasteless when 
well mixed with food or dnnk Among medical students it is 
the weapon chosen by the avenger who ^vlshes to lay a trap for 
pilferers of his food supplies, the enteritis produced by a 
large dose may be severe enough to incapacitate the thief for 
several days 

The mercury compounds — Many physiaans, including m3rself, 
never prescnbe mercunal purgatives, calomel and metalhc 
mercury The objection to their use is that in some cases 
even a small dose may have an unpleasantly powerful and 
prolonged effect, and m other cases a large dose may be re- 
quired to produce even a mild laxative action The assertion 
that calomel is “ cholagogic ” and ‘ antiseptic ” is based solely 
on tradition and not on fact 

Phenolphihaletn —This drug has the advantage of being 
tasteless, and has for that reason been recommended as suitable 
for children if given in the form of medicated sweets it is also 
an ingredient in several proprietary preparations of emulsified 
paraffin and a number of propnetary pills There are two 
objections to its use — first, it may produce an ugly, blotchy 
red rash and, secondly, it is easily absorbed and excreted again 
m the bile (compare the use of the iodine compound m radio- 
graphy), wth the result that its purgative action may be 
repeated for several days The mode of action of phenolphtha- 
lem IS similar to that of the anthracene group in that it is a 
direct imtant of the wall of the mtestme 

STRYCHNINE IN PURGATIVE PILLS 

Strychnine has no apenent action whatsoever, and yet this 
poison is to be found m many propnetary pills and m at least 
three B P C pills It is not widely enough known that little 
children have been killed by swallowing a fistful of such pills 
in mistake for sweets, one American \vnter on therapeutics 
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goes so far as to assert that it is the most common mode of 
accidental strychnine poisoning It is to be hoped that drug 
manufacturers wU stop the rqwehensibly ignorant practice of 
dispensing such a useless and dangerous poison as strychnine 
m conjunction wth harmless vegetable apenents, and that all 
practitioners %viU do their best to prevent the occurrence of 
tragedies by ceasing to prescribe pills which contain even a 
trace of this convulsant 


THE ENEMA 

The ordinary soap-and-water enema is not always absolutely 
safe and harmless, although as a general rule it is so When the 
large intestine is ulcerated and its wall thinned, an enema may 
be just as dangero us as a purgative m appendtrip s, and indeed 
m any case of suspected disease of the lower bowel the enema 
IS a therapeutic measure which should be employed with the 
greatest caution 

UlceraUve cohits is a comparatively rare disease, and so 
practitioners who find themselves c^ed upon to treat a 
patient suffenng from it naturally turn to their textbooks for 
help Among the treatments mentioned m textbooks is to be 
found regular washing-out of the colon, but many physicians, 
of whom I am one, have formed the opinion that these wash- 
outs arc useless, add to the patient’s discomfort and probably 
are harmful 

RECTAL CONSTIPATION 

Rectal conshpalion, that is to say constipation in which the 
fjEcal mass reaches the tectum but is not passed through the 
anus, IS not uncommon The chief causes are muscular weak- 
ness and insensitiveness acquired through habit A method of 
dealing with the trouble which sometimes succeeds in not 
merely reheving the patient temporanly, but in preventing 
recurrence, is the daily injection of glycerin, at first about one 
ounce, but less and less every day , after a short while some 
patients are cured or greatly improved Digital breaking up 
of a rectal impaction is occasionally necessary in the old 
There is no other way of dealmg wth a troublesome " lodge- 
ment,’ and the hardened mass which obstructs the anus by 
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acting as a ball-valve is usually surpnsmgly small Enemas 
and apenents are worse than useless in this condition 

THE TREATMENT OF CONSTIPATION 

(1) In acule conshpaiton, that is to say in constipation of 
recent ongin, apenents should be withheld until the physician 
feels absolutely certain that they will not do harm No patient 
ever died for want of an apenent 

(2) In chronic consUpation it is wise to assume that the patient 
who makes this his chief complaint has either got something 
more than mere constipation the matter with him or else 
has some reason for visiting the practitioner other than the 
\vish to have an apenent prescnbcd Many patients consult a 
doctor about constipation because they fear that it may be a 
symptom of more senous trouble, many others wish for an 
opinion about their heart or their blood pressure, but are too 
apprehensive to ask for it directly In advising a patient found 
to be suffenng simply from chronic constipation it is \nse to 
begin by telling him three things — 

(a) That chronic constipation does not poison the blood or 
lead to cancer, and is m fact a harmless inconvenience rather 
than a disease 

(b) That plenty of food and dnnk, so far from being dan- 
gerous and tening to produce obstruction are Nature’s 
method of ensuring regular motions 

(c) That the regular taking of apenents is harmless The 
choice of the apenent and the frequency with which it is taken 
are matters for the patient's o^vn taste and convenience 

(3) Agar agar or some similar water-imbibing substance is 
the best apenent for those who find its feeble action adequate 

Aloes, cascara. senna pods, and rhubarb are more vanable in 
their effect, but can be taken at night and will not act until the 
following morning Castor oil is too nasty for most people, 
although it IS trustworthy and effective, calomel is far too 
uncertain and, hke the drastic pu^atives, too liable to set up a 
short attack of painful diarrhoea 
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ASTRINGENTS 

"ASTRINGENT (i) Causing contraction and arresting 
discharges (2) An agent that arrests discharges Dor 
land’s Medical Dictionary " 

I T IS in this wide sense of the term that the word astnngent 
%vill be used here, and it will be taken as including any sub- 
stance ivhich tends to lessen the moisture of a mucous or of a 
raw surface Such a result may be obtained by the coagulation 
of protein, or by the constnction of blood vessels or by simple 
absorption There are two mam groups of substances which 
have an astnngent action — (i) a group of vegetable substances 
which contain tannic acid, and (2) certain salts of heavy metals 
Both of these groups act by coagulating protein 
The tantiic substances, when brought into contact wth pro- 
tein form a dense precipitate, insoluble m water When tannic 
acid IS brought into contact wth a mucous or denuded surface 
it forms a tannate with the proteins of the tissues and its further 
penetration is prevented by the protecting coat thus formed 
For this reason its action can only be local The action, however, 
IS felt on all the tissues and juices with which it comes into 
contact, and the function of cells is abohshed, juices are coagu- 
lated, and secreting epithelium fails to secrete Moreover, the 
blood in the capiUanes in the immediate region is coagulated 
and a condition of thrombosis is produced If congestion as 
part of an inflammatory process, is present, it is diminished or 
u^Milished As tannic aad forms an msolu'ble tannate ^vl^a 
certain metalhc salts, and also with alkaloids, it is sometimes 
used as an antidote in cases of poisoning by such substances 
Tannic compounds or tannins are vndely distnbuted in the 
vegetable langdom, and there are many vegetable substances 
which can be employed for their astnngent qualities The 
usual source of tannic acid is oak gall, but oak bark, kramena 
° 97 
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catechu, kino logwood, and vanous other vegetable products 

have been used 

Many tnctah and metaUtc sails are capable of acting on pro- 
teins, but the results differ greatly In some cases the action 
IS so severe that necrosis is produced, as %vith such caustics as 
silver nitrate, mercunc cblonde, and arsenic , in others there is 
imtation varying in seventy m the group used as astnngents 
a thm layer o( an insoluble albuminate only is produced The 
stronger astringents such as feme chlonde or alum, have also a 
hsmostatic action due to their coagulation of blood in small 
vessels 

EXTERNAL ACTIONS 

The action of all astnngents caused by coagulation of protein 
by contact is purely local It wiU be realized also that their 
use in therapeutics is limited to the rehef of symptoms They 
have no curative effect, and in some cases in which they has e 
become popular they definitely delay the process of cure 
Congestion is an essential part of the inflammatory process, 
and infiammation is essentially protective Any quasi 
therapeutic procedure which hampers indammation othenvise 
than by removing the cause which has excited it is so far 
unscientific Its only justification is in that small number of 
cases in which the symptom itself is so troublesome or exhaust- 
ing as to demand rehef even at the expense of some delay in the 
curativ e process The protective coat produced on mucous or 
denuded surfaces may, for example protect them from imtation 
and offer an obstade to bactenal infection The following 
are purposes for which astnngents maybe usefully employed ■— 

! il To dry or harden the skm and relieve or prevent bed sores 
2) To dr> a weeping surface m vanous diseases of the skin 
3) To relieve local cedema in the mucous membrane of the mouth 
or throat 

(4) To diminish secretion 10 the stomach or bowel 
(5) To lessen the bulk of a prolapsed rectum or to relieve bleeding 
piles 

A A YA certijs. aUdilaujal ox ^oi.sotuagx 

THE SKIN —To keep the skin dry in cases of profuse 
sweating particularly in certain regions as between the toes 
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or m the folds of the axilla or groin or under the breasts, a 
simple astnngent or absorbent powder, with a mild antiseptic 
added should be used A similar procedure should be followed, 
combined wath meticulous cleanliness in bedndden patients 
when soiling by the excreta occurs The following is a suitable 
prescription — 

E Zinci oxidi 

Acidi bonci aa - - - - 6o grams 

Pulv amyh ------ 120 grams 

To harden the skin in order to prevent bed sores methylated 
spmt may be rubbed into the back, followed by vigorous in- 
unction of zmc ointment ^lecia! attention being paid to the 
pressure points To a weeping surface astringents may be 
applied in the form of powders, lotions, creams, or ointments 
When there is much discharge frequent applications of an 
astnngent lotion is often the best, for oily applications may dam 
up the discharge and prevent cleansing, and they prevent close 
contact of the astnngent mth the tissues The following may 
be used and should be applied frequently — 

B Liq plumbi subacet dil • - 1 ounce 

Zma oxidi - - - 180 grams 

hfucil tragac - 2 ounces 

Aquam rosje ad - 8 ounces 

Pastes are less open to objection than ointments, as they 
form a porous mass which permits the passage of fluid, and they 
do not retain the heat to the same degree as ointments The 
followng is a mild astnngent paste (MacKenna) — 

B Zmci oxidi 

Pulv amyh as - - - - . izo grams 

Paraff mollis | ounce 

Zmc oxide, or calamine, an impure form of zmc carbonate 
containing much oxide, says MacKenna, is " the sheet anchor 
of the dermatologist,” and he adds — 

‘ the pharmacologists cannot explain why such an apparently mert 
morganic compound should possess such curative properties The 
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beneficiil effect is probably due to the fact that' calamine does not 
imtate the skin but when incorporated in a lotion it keeps the 
inflaraed area cool and allows the natural resistance of the skin to 
function under the best conditions that are available " 

BUIiNS — In recent years tannw applications have become 
the favounte treatment in the h^ids of many surgeons for 
burns and scalds A 2 per cent solution of the acid is employed, 
and it IS applied as a compress or as a spray The patient 
should either be under an aniesthetic or well under the action of 
morphine, as otherwise the process is very painful Romaras 
and Mitchiner descnbe the application of compresses as 
follows — 

" A very thorough cleansing of the burnt area is necessary if 
subsequent mfection is to be a\ oided . this should be performed by 
thorough washing wnth soap and water applied with a swab (never 
with a nail brush), especial care being devoted to the edges of the 
area All bhsters and dead and raised skin must be removed and 
the area ultimately sivabbed over with ether to remove all natural 
or applied grease The ffnal application of tannic acid 2 per cent 
solution, IS then made as a compress by applying several layers of 
gauze or lint soaked in the solution these are laid evenly on the 
area and bandaged lightly but hrmly in position The compress 
IS left undisturbed for two or three weeks and then removed when 
the scab comes away leaving epitbehahzed tissue m the case of 
first, second and third degree bums, and a clean granulating ulcer 
in more severe cases 

The spray method can be employed only when an electnc 
cradle is available The burnt area is sprayed with the 2 per 
cent solution and dned under the cradle, and the spraying is 
repeated hourly for twelve or eighteen hours, the drying being 
continued The crust of tanmc acid and protein separates in 
aboilt fourteen days, sepsis rarely occurring 

In the tnustard-gas 6«r«s which became familar dunng the 
last war^and may become so again in the present — the follow- 
ing cold cream was found soothing and protective — 

B ZulciSjaai - - - - - sCograiM 

01 lavanduliB - - • 

Pulv tragac - • 360 grams 

Adip lanffi hydr - - 240 grams 

Liq calas ad - - - - 6 ounces 
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INTERNAL ACTIONS 

THE MOUTH AND THROAT — Inflamed or cedematous 
tissues of the mouth or throat are often much rebeved by 
astringents “ Boggy gums '* are reduced by direct swabbing 
with tmcture of myrrh For the threat, one part of the glycenn 
of tanmc acid wTth three of water causes a rapid subsidence of 
cedematous swelling Such a preparation is often given as a 
gargle, but it is much more efficacious if swabbed on the fauces 
wth pledgets of cotton-wool, the apphcation to be repeated 
frequently 

GASTRIC SECRETION — By their actions on the proteins 
in the food astnngents render peptic digestion more difficult 
and, at the same time, by their action on the mucous membrane 
of the stomach, they dimmish the secretion of gastnc juice or 
imtate the mucous membrane This latter effect is seen if a 
preparation of perchlonde of iron is given by mouth, and 
gastnc discomfort is a frequent accompaniment of iron medica- 
tion The only exception to this statement concerning 
astnngents m gastnc therapeutics is bismuth carbonate This 
salt IS never a powerful astnngent, and its undoubted sedative 
action m gastntis is as much due to its forming a protective 
layer on the mucous membrane as to any coagulative power on 
the tissues When it is desirable to lessen gastnc secretion, as 
in peptic ulceration, it is best done by dieting measures or by 
giving a protective fluid, such as olive oil, which inhibits 
secretion, or some weak alkah If such measures fail, small 
doses of atropine are almost always successful A dose of 5 or 
10 minims of the tincture of belladonna, given once a day, is 
usually adequate, it is best given before the first feed in 
the mommg In addition to inhibiting secretion it has the 
advantage ol diminishing mvscnlair actiiity in the stmnach 
wall and in particular of relieving spasm of the pylorus 

DIARRHCEA — Formerly, astnngents were regarded as the 
natural and proper treatment of diarrhcea, whatever its cause, 
but nowadays diarrhoea is regarded as being in most cases an 
attempt to nd the body of imtating or toxic matter, and 
treatment is directed towards aiding that process, rather than 
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towards balking it Kevertheless, cases occur in which 
diarrhcea is so exhausting by dehydration, or so fatiguing by the 
activity it causes, that it necessitates symptomatic treatment 
In such cases, however, it is better to dimmish penstalsis and 
thereby limit intestinal discharges, than to attempt to prevent 
secretion by the mucous membrane The drug of choice is, 
of course, opmn or its alkaloid morphine Morphme may be 
given to an adult by injection, or opium may be admimsted by 
mouth McNee recommends the folloiving prescnption — 

B Tr opii- - - - 40-80 minims 

Tr catechu- - - i ounce 

Mist cretse ad - 8 ounces 

One ounce two-hourly or as required 

This mixture not only inhibits peristalsis by the action of the 
opium but inhibits secretion by the action of the catechu (which 
contains tannin) and the chalk 
When tannin-containing drugs have been employed, the 
tinctures of catechu, hno, and kramena have been most in use, 
either singly or m combination or, as above, in combination 
uith opium They are now httle used In recent years 
several attempts have been made to obtam tannic acid com- 
pounds in a form which will resist solution in the stomach while 
undergoing solution in the intestine Such are the prepara- 
tions known as tannalbtn (a tannate of albumin) and tanmgen 
(acetyltannic acid) Other preparations combine an anti- 
septic, such as formaldehyde with the tannin, but such an 
antiseptic is too imtating and most others would be ineffective 
The position as regards tannic compounds in intestinal thera- 
peutics has been tersely stated m the words — Tannic acid m 
mild cases of diarrhcea is unnecessary and in severe cases 
useless ” 

GASTRO-INTESTINAL INTECTION —01 a different 
class from the drugs which have been considered, and an 
absorbent rather than an astringent, vs kaolin Kaolin and 
certain other inactive substances, such as charcoal, chalk, 
starch, and talc, by the simple absorption of water, tend to dry 
moist surfaces But they have a further action They adsorb 
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substances dissolved in the fluid, and prevent their absorption 
by the mucous membrane This has been specially estabhshed 
in the case of bactenal toxins Bacteria themselves may be 
fixed by these adsorbents and infection thereby dimimshed 
Kaolin, in particular, is useful m vanous gastro-mtestinal 
infective disorders In bactenal dysentery large doses of kaolin 
— up to one ounce — have been recommended to be given mixed 
with porndge or stirred into hot tea Such a dose should not 
be repeated frequently or the substance may collect m the bowel 
and cause obstruction 

HEMORRHOIDS — ^The official suppository of tannic acid, 
on account of its styptic action, is of use in the treatment of 
bleeding piles, or a solution of tanmc acid may be used to reduce 
the size of a prolapsed rectum 

THE RESPIRATORY TRACT 

Astringents have no place, or a very small one m the thera- 
peutics of the respiratory tract Unfortunately, however, the 
vasoconstrictor ephedrtne, m one or other of many commercial 
preparations pushed on the profession, has become popular in 
the treatment of nasal catarrh When apphed loc^y m the 
form of a spray or unguent or )eUy such preparations have a 
rapid and dramatic effect, due to the intense vasoconstriction 
produced by ephednne inhibiting secretion and causing a 
rapid drying of the mucous surfaces But the vasoconstnction 
has prevented the active blood supply which is an essential 
part of the inflammatory protective process, and therefore, 
from any other than a symptomatic pomt of view, the result is 
undesirable The symptom is reheved but the disease is pro- 
longed It may occasionally, although very rarely, be desirable 
to check excessive secretion of the bronchial mucous membrane 
It aometuues, happens that the breathing of a young child, 
suffenng from acute bronchitis, is incommoded by an undue 
collection of fluid secretion in the- bronchi, and the obstruction 
thus produced is increased by the catarrhal swelling of the 
mucous membrane None of the ordinary astnngents can be 
of any use in this condition, but small doses of atropine give 
rehef, not only by inhibiting secretion but by causing dilatation 
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of the bronchi , moreover, atropine is a rtspiratory stimulant 
Gnffith and Mitchell advise that enough should be given to 
stop just short of flushing of the face, and they recommend a 
dose of to ~ of a gram to be given every three hours to a 
child of from one to three 3rears of age 

TANNIC ACID AS AN ANTIDOTE 
Lastly, it remains to speak of the use as an antidote of tannic 
acid, or any of its compounds, m cases of poisoning by an 
alkaloid or a metallic salt The tannic acid forms insoluble 
compounds wth such substances m the stomach or bowel and 
therefore delays absorption As the compound so formed may 
undergo decomposition by the digestive juices the precipitated 
material must be removed or the poison may be absorbed later 
Its use therefore is to give time by delaymg absorption When 
It IS to be used the stomach should first be washed out, and 
then the tannic acid admmistercd in repeated doses of 30 grams 
dissolved in a wmeglassful of ^vate^ Or the stomach may be 
washed out >vith a solution of tannic aad in water, four ounces 
to the pint, with strong, stewed tea In particular this line of 
treatment is adopted m cases of poisoning by atropine or bella- 
donna and the allied drugs, by antimony, and by zinc chlonde 
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CHOLAGOGUES AND DRUGS ACTING 
ON THE LIVER 

I N the old days, when “ a sluggish hver ” was one of the most 
common of minor diagnoses, diolagogues loomed large m the 
pharmacopceia After a period of neglect, there are signs of a 
return of interest in this group of drugs, an interest which 
reflects the modem tendency to attnbute once again a good 
many indefinite disorders to deficient activity of the hver 
Migraine, for instance, which used to be " a bihous headache,” 
IS bemg more and more associated wnth failure of either the liver 
or the extra-hepatic bihary tract ever since the T rench descrip- 
tion of " migraine bihaire ” or duod^nale ” drew attention in 
this direction And just as there seem to be ahergic factors in 
the causation of migraine, so the rest of the possibly allergic 
disorders are beginning to be suspected of hepatic ongm 
Instances of a possible hepatic factor in diseases associated with, 
or due to, metabohc disorder imght be multiplied indefinitely 
One of the first results of this renewed interest has been the 
separation of the " cholagogue ” drugs into two groups — 
(i) Drugs which cause an increased secretion of bde by the 
hver, which are referred to as choleretics (on the analogy of 
" diuretics ”), and ( 2 ) drugs which empty the gall bladder and 
so cause an increase of bile-flow into the intestine without 
necessarily mcreasmg the amount secreted to which the word 
cholagogue is restricted 

The sec4Xjd jmpexrtsjit modenu chsxffe has heen tbe under- 
standing that in gall stone formation (at any rate so far as 
concerns the common and climcally significant type, the 
multiple faceted stone), it is not so much an increase of choles- 
terol m the bile which does harm, as a decrease in the bile-salt 
content The bile salts keep the cholesterol m solution and 
so long as it IS kept in solution it can cause no trouble For 

107 



- loS MODERN THEHAPEUTICS 

this reason, the bile-salt content becomes the important factor 
It IS also important in the case of pure cholesterol stones, even 
if these are the result of an increase in the absolute quantity of 
cholesterol in the bile 

The third important principle is the appreciation of the fact 
that so-called biUaiy stasis, the failure of the gall-bladder to 
empty properly, is very rarely the result of weakness to be 
treated wth stimulants of gall bladder contraction, but is 
usually caused by reflex spasm which prevents the outflow of 
bile, and which is properly treated by continuous sedative 
therapy 

With these three pnnciples in mind, it is possible to apply 
treatment much more rationally Choleretics are indicated 
when there is reason to believe that the secretion of bile needs 
stimulation , bile salts should be given when it is desired to 
make the bile a better solvent for cholesterol (or, of course, a 
better digestive jmee for the absorption of fats sterols, and 
fat'Soluble vitamins) , cholagogues, m the stnet sense, are 
rarely to be recommended but, to flush the biliary system or to 
relieve obstructions, sedative treatment is often most effective 

CHOLERETICS 

What then are the genume choleretic drugs ? From the vast 
volume of work done on the subject and the enormous number 
of drugs investigated, one group stands out m effiaency the 
bile aads They are, without doubt the most powerful 
choleretics available , they increase both the quantity secreted 
and also the bile salt concentration of the bile That this is a 
most fortunate combination of effects is obvious There are 
many bile acids natural and synthetic, from which choice may 
be made Taurochohe aetd and glycocholtc aetd or prepara- 
tions of bile, are effective but not so good, as desoxychohe or 
dehydrocholtc acids All, however, except dehydrochohe aad 
increase the absorption of sterols from the intestine, indeed it 
IS said to be as easy to incrccise the cholesterol content of an 
ammal by admmistenng bile acids as by feeding it on choles- 
terol Therefore if an increased absorption of fats and sterols 
from the intestme is wanted, rather than a change in the com- 
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position of the bile, one of the two common bile acids, or 
desoxychohc acid, is indicated If, on the other hand, chole- 
resis without increased absorption of cholesterol is required, 
dehydrochohc acid should be chosen Its sodium salt, often 
called by its trade name of " decholm,” is efficient, non-toxic, 
suitable for intravenous administration if necessary (it is 
commonly used for estimating the circulation time), and can be 
given conveniently m lo-grain doses by mouth after each 
meal 

Details about all the other reputed choleretics and chola- 
gogues can be found in Sobotka's “ Physiological Chemistry of 
the Bile," but one or two are worth mentioning here Sodium 
salts are useless, but potassium salts are choleretics Of the 
salts, the natural Carlsbad Sprudel salt is much the best 
Increased water intake, so far from increasing bile secretion, 
seems to dimmish it, and the argument by analogy from diuresis 
IS quite unsound A high protein diet increases bile secretion, 
carbohydrates do not Alcohol and narcotics generally cause 
a decrease, but avertm increases bile secretion Salt^lates 
increase the volume of bile produced, but dimmish its total 
solids The purges, including calomel, have little or no effect, 
but oil of peppermint, dandelion, and radish are all choleretic 

CHOLAGOCUES 

With regard to the emptying of the gall-bladder (pure 
cholagogue action) in normal subjects, magnesium sulphate, 
fats, eggs, vegetable oils and vagal stimulant drugs all have the 
effect of rapidly emptying the gall-bladder Even the hypnotic 
suggestion of appropnate foo^ is effective, and the emotions 
control the activity of the gall-bladder to a considerable extent 
Wittkower found that whereas fear and joy increased bile flow, 
Tmger stopped it comptete’iy, it is we’d known Idiat a meal 
eaten in anger is badly digested, and there are people wth 
" bilious tempers ” who make themselves ill by being angry 
about their food In patients ivith gall-bladder disease, stimu- 
lation of any kind usually has the effect of causing a complete 
spasm which arrests bile-flow {this, of course, is why such sub- 
stances often precipitate an attack of gall-bladder pam) 
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Proper sedative treatment tvith belladonna ^val, however, 
restore a more normal state, m which it is often beneficial to 
give, for example, a dose of fat last thing at night, or of magnes- 
ium sulphate m the morning But it is worth while to remem- 
ber that, unless the patient needs the extra nutrition, there is 
no need to stimulate the gall-bladder with fats , it empties 
itself perfectly well in a state of comparative inertia, provided 
spasm IS eliminated 


SEDATIVE TREATMOrr 

The proper way to ensure that the gall-bladder empties in 
patients suffering from cholecystitis or gall-stones is to elimin- 
ate reflex spasm If all the musculature of the extra-hepatic 
biliary tract is relaxed, bile can pour out from the liver under 
its own secretion pressure, and the gall bladder itself iviU 
almost empty by virtue of its elastic fibres Complete paralysis 
would, it IS true, lead to a passive distension, but complete 
paralysis cannot be produced by medication The best sedative 
is ixncture of htlladonna The natural alkaloids m the tincture 
are better than atropine, which is racemic and not Isevo- 
rotatory The only essential m treatment ivith belladonna is 
to find out the correct dose for the particular patient It is 
universally recognized that the proportional dose for small 
children is higher than for adults, but it is not so generally 
realized that 30 mimms will not aflect one adult so much as 10 
minims will another And yet the effect of belladonna is so 
defimte that, as with digitalis, it is essential to ensure that it 
produces just the effect desired Some patients need as much 
as 40 minims three times a day to produce an appreciable 
effect, a very few are extremely sensitive and suffer from 
mental effects with as Uttlc as 2 mmuns Indeed, it is imposs- 
ible to treat this latter class wth belladonna or atropine at all 

The technique is first to give a test dose of 2 minims This, 
m an atroplne-sensitive patient, uiU produce a mild dis- 
oneirtatiun, ^astmg a ihort. tune wrAy luai •zi'hti.y?. 
by the patient If a la^er dose is given, there is a nsk of 
producing senous temporary mania When it is proved that 
the patient is not sensitive, start with 10 minims and increase 
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the dose by 2 nunims on each occasion, so that the last dose on 
the third day \vill be 26 minims When the hmit is reached, 
there ^vlll be a complaint of drjmess in the mouth, difficulty in 
reading, or flushing after the dose , these are the most common 
symptoms of poisomng, in that order Do not tell the patient 
what to look out for , he will notice it, and complain in due 
course, and if foreivamed will probably imagine symptoms 
prematurely In fact, if there is any complamt on a dose of 10 
numms, it is best to increase it at once to 15 to make sure, 
because if it is found to be genume, it is likely that belladonna 
treatment is not really indicated When the limit is reached, 
cut down the dose by 2 minims, or more, to a convenient figure, 
and rewrite the prescription to a conventional dose It can 
then be given for as long as is necessary 

Belladonna is perfectly safe given in this way, even over long 
penods It has no lU-effects, and is a drug of addiction only in 
the sense that patients arc often umviUmg to give up what has 
done them so much good, even when it is no longer necessary 
It IS usually best to give alkali at the same time high acidity 
of the gastric contents contributes to bihary spasm and gall- 
bladder dyspepsia is often helped by sodium bicarbonate A 
good vehicle is tincture of rhubarb and water, it has a very 
comforting effect on the stomach in many diseases of the 
liver 

DRUGS ACTING ON THE LIVER CELLS 

In cases of parenchymatous liver damage, cholagogues or 
choleretics have often been used in the past, but it has become 
understood that there is little point in trying to make a diseased 
liver secrete bile, and that when bile salts are not being excreted 
by the hver their administration may be actually deletenous 

THREE VALUABLE REMEDIES 

For the treatment of the parenchymatous cells of the liver 
there are a certain number of drugs of known value, and a large 
number the efficacy of which is believed in with httle or no 
scientific proof Easily at the head of the list of valuable drugs 
comes glucose This is admittedly a food, and dietetics fall 
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outside the scope of this article, but it is more than a food to the 
liver , it is essential to the process of glycuronation besides 
being the substance from which it derives its energy However 
it exerts its remarkable power on the liver, one thing is certain 
that the liver deprived of glycogen falls an easy prey to any 
toxic process, and is likely to be affected by the fatty change 
in the portal zone, associated wth ketosis and enforced fat 
metabolism It is better to give glucose as such than to rely 
on the patient's digestion of starchy or sweet foods It is 
difficult to give too much, because the patient refuses to take it 
when he becomes satiated , indeed the art of giving glucose is 
to present it in palatable forms Sweets and bariey-sugar 
may suffice for a short time, but their appeal soon wears off 
and the familar bottle of bariey-sugar by the bedside although 
academically reassuring, is of little value to the invahd Glu- 
cose-sweetened lemonade, made from fresh lemons, is better, but 
this should be changed for other fruit dnnks before it becomes 
tinng It IS the lemon taste which the patient comes to dislike • 
this can be minimized by not putting peel in the lemonade 
Grape-fruit or pineapple juices are admirable substitutes 
orange jmee is not so good because it is sweet enough already, 
and it IS important not to nauseate the patient wuth sweet 
things It IS wiser to fall short of the desired amount of 
glucose than to let a patient " turn against " swreet dnnks If 
fruit flavours pall, glucose solution slightly acidulated with 
citnc or taitanc acid, freely diluted with soda %vater, may be 
tned, the carbon dioxide largely paralyses taste Glucose 
should be given in any case of liver disease in which the poly- 
gonal cells are or arc likely to be, affected and the amount 
required should be directly proportional to the nsk of liver 
necrosis (' liver atrophy ’ ) The rtsk is the indication, not the 
fact Necrosis of the bver is too dangerous to be awaited, it 
should be prevented This is not so difficult as it sounds, if it is 
remembered that almost all diseases of hver cells resemble 
" delayed chloroform poisomng," in that the chmeal evidence 
of liver necrosis follows the actual damage, after an interval 
the liver is poisoned first and the patient is poisoned subse 
quently by the failure of the hver Even catarrhal jaundice 
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IS a " delayed ” liver disease, the damage is done during the 
prodromal period before the jaundice appears Give glucose 
in any case m which the hver is hkely, on grounds of clinical 
experience, to suffer, not forgetting such possible causes as 
passive venous congestion in heart failure and severe cases of 
Graves’s disease or pneumoma 

Next to glucose comes calcium There is expenmental as 
well as chmcal evidence for this There are two ways of in- 
creasing the amount of calcium available for the hver , one is 
to give it in a form which wnll be absorbed, the other to mobihze 
it from the bones by giving acids Calcium lactate is not 
sufficiently absorbed to be the perfect form to admimster, and 
aadification is better avoided because the liver works best wnth 
a plentiful supply of alkahs There are two methods of 
admimstration the oral and the parenteral The oral suffices 
for the least urgent cases, but the parenteral is the method of 
choice in emergencies, and has the advantage that it is known 
that the calcium is amvmg where it is needed and m what 
amount Orally, calcium sodium lactate is certainly efficient 
It IS best given m doses of 20 to 60 grains three times a day 
Calcium chlonde is a gastric irritant, but small doses of i to 2 
grains m weak solution {| to i per cent ) are usually innocuous 
Other forms of calcium may be effective when given by the 
mouth, but the above are of known efficacy By injection 
calcium chlonde, i per cent m distilled water, may be given 
with care It is dangerous to inject it rapidly, as it stops the 
heart, and twenty minutes should be taken to give the dose of 
100 cem Calcium gluconate or Ijevulinate, which may be 
obtained ready for injection m ampoules (10 c cm ), is better, 
but even this is not fool proof , it is easy to stop the heart by 
mjecting calcium, even in this form if it is done rapidly A 
simple safety device is to use a fine hypodermic needle for the 
intravenous injection It seems absuid ever to use anything 
else, except for blood transfusions but there is a common preju- 
dice in favour of ' vein puncture needles ” for anything to do 
with veins Never mject calaum into anything but a vein it 
can cause unpleasant necrosis of tissue and, even if the practi- 
tioner cannot see the necrosis of an intramuscular injection, the 
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victim can feel it. II calcium is being given by injection, one 

dose a day is enough. 

The other drug which seems to do good in diseases of the 
liver cells is sodium hicarhonate. Any alkali \vill do, but this is 
the natural one and the easiest to obtain. The evidence for 
its value is not nearly so good as it is for glucose and calcium, 
but at least there seems to be clinical evidence in its favour. 
There is no need to make the urine alkaline ; zo grains, three 
times a day, is enough. 
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CHAPTER X 


THE MODERN TREATJIENT OF 
INTESTINAL PARASITES 

T he treatment of helminthic disuse has of necessity become 
of paramount importance m tropical practice and, as a 
corollary, new drugs and speaal methods have been evolved m 
combating the large number of intestinal parasites abounding 
in tropical countries and the cause of wide spread disease and 
death It may therefore be justly stated that the vanous forms 
of helminthiasis claim a laiger number of victims than almost 
any other group of diseases 

The helmmths affecting man are divisible into three orders — 
The trematodes or flukes, the nematodes or roundworms, and 
the cestodes, or tapeworms In each of these orders certain 
drugs are speciflc and what is lethal to one form has proved to 
be innocuous to another 


TREMATODES 

FASCIOLOPSIS BUSKII is a large trematode which nor- 
mally lives in the small intestine of man and which resembles 
Fasciola hepatica, the hver fluke It is found mainly in China, 
where it produces malaise, slight anseraia and diarrhcea, and in 
heavy infections, a mild form of hepatic cirrhosis Fortunately 
the parasite is easily expelled by several anthelminthic drugs — 
notably thymol (45 to 60 grains), betanaphthol (3 to 10 grams), 
carbon tetrachlonde (60 minims), or oil of eucalyptus (30 
mimms), as in ankylostomiasis 
Fasciola hepatica of the sheep is an erratic infestation of the 
bile and hepatic ducts in man. eventually producing cirrhosis 
of the hver Cases have been reported in England, and it may 
prove to be more common here than is suspected No speafic 
treatment has been devised although emetine injections (i 
gram), for ten days at a course are said to be effective 
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CLONORCHIS SINENSIS, the Chinese fluke, inhabits the 
gall bladder and bihary passages of man in China and eventually 
produces slowly developing liver cinbosis Treatment has so 
far been unsatisfactory, but recently it has been claimed that 
gentian violet given by mouth is lethal to tins parasite Unfor- 
tunately the dye appears to be toxic for man and therefore 
great care must be exerased m its administration Kawai 
(1937), in expenmentally infected dogs, found that 18 mgm of 
the drug per kgm body-weight administered every three days, 
was effective Faust (1939) asserts that in man the dye should 
be given m enteric coated piUs on alternate days in doses not 
exceeding 30 mgm per dose and the total dosage not m excess 
of 300 mgm per kgm body-weight — until a total amount of 
6gm (90 grams) of the dye has been given Gentian violet has 
also been given intravenously in 40 c cm of a 0 5 per cent 
solution 

PARAGONIMUS WESTLRMANII. the lung fluke of man, 
IS found m Japan and Korea and is widely distributed m 
carnivorous animals in the tropics and 10 the United States of 
Amenca The treatment has so far been unsatisfactory, 
although It has been claimed that injections of emetine hydro 
chlonde (i grain) for ten to twelve injections or mtravenous 
injections of tartar emetic, as in bilharziasis, give temporary 
rehef 

BILHARZIASIS ~B HAIMATOBIA.B MANSONI.B 
JAPONICA — Of the three qieaes of bilharzia parasitic to 
man the first named is the most amenable to specific treatment 
The best method is undoubtedly by intravenous injections of 
antimony tartrate as onginally desenbed by Chnstopherson in 
1917 On account of its lower toxiaty, sodium antimony tar- 
trate is the drug of choice for mtravenous medication but 
potassium antimony tartrate (tartar emetic) is somewhat 
cheaper and more stable m solution For the average male 
■paliwA VcA"d.V Tiwessasy Vi tbA p3xmt.es. i.s 

25 to 30 grams The initial dose ‘should be 4 gram dissolved in 
10 c cm distilled water, and by gradually increasing by i gram 
on alternate days the maximum tolerated dose at z to 2 J grams 
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IS reached The toxic effects noted after injection are head- 
aches, spasmodic cough, nausea and vonutmg, and rheumatic 
pains m the joints, more especially that of the shoulder 
Antimony tartrate treatment is contramdicated m diseases of 
the heart, hver and kidneys and in hepatic cirrhosis 
Fouadm (neoantimosan) is a tnvalent compound of antimony 
which has been much utihzed m the treatment of bilharziasis 
m Egypt It has the advantage that it may be given intra- 
muscularly without produang grave local disturbance In 
some instances in Egypt, however, grave toxic results have been 
noted It is given in 7 per cent solution in ampoules ranging 
from 1*5 to 5 c cm The total number of injections should be 
ten to fifteen and a total of 40 c cm is necessary Emetme 
hydrochloride has also been found to be therapeutic for 
bilharzia and is given intravenously in doses of 1 gram up 
to a total of 20 grams It is, however, apt to be followed by 
toxic manifestations, as emetine exerts a definite deletenous 
effect on cardiac muscle 


NEMATODES 

There are several prominent and well-known members of 
this group — 

ASCARIS LUMBRICOIDES inhabits the small intestine, 
where it may sometimes be found in large numbers coiled 
together so as to cause intestinal obstruction In its migrations 
the worm may wander into other organs, such as the appendix, 
causing serious inflammation, or into the common bile duct or 
pancreatic ducts Minor infestations may produce digestive 
disturbances and there is generally loss of appetite and, in 
children, insomnia The most common complamt is inter- 
mittent mtestinal cohc 

The most widely used drug m the treatment of ascans is 
santonin, but it has been recently superseded by others shortly 
to be mentioned It is apparently more lethal to the female 
than to the male, so that several treatments are necessary It 
IS most active when prescnbed with castor oil or calomel as 
follows — 
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Br Santonin - - _ . * 4 grams 

01 ncun ♦ . - - . jgo minims 

Mucil acac - . _ . 240 minims 

Syrup - - - . . 60 minims 

Aquam menth pip ad - - - - J ounce 

This should be taken fasting in the morning An alternative 
method consists of taking santomn 5 grams, with calomel 2 
grams, on three successive nights, followed by a saline purge, 
such as magnesium sulphate, six hours afterwards Following 
the admmistration of santonm there are usually some ill effects, 
such as diarrhcea, headache, vertigo, yellow vision nausea or, 
m extreme instances, convulsions and coma Usually the 
unne is green or yellow when acid, purphsh or red when alka- 
line Oil of chenopodium (Chenopodium anlkelmtnlhtctim) is 
even more effective and the active principle is ascartdole (45 to 
70 per cent ) It is a potent drug and is extremely imtatmg 
to the skin and mucous membrane Its absorption is rapid 
and m large doses it causes depression of the respiratory 
centres It is therefore contraindicated m cases of cardiac, 
hepatic, or visual disorders, and definitely so m pregnancy 
The drug is put up in hard gelatm capsules, each containing 3 
mmims (0 177 c cm) The routine dose is 24 minims (i 5 
c cm ) Eight capsules should be given m two lots of four at a 
half-hour interval For children the dose should be i minim 
for each year of age up to sixteen The drug is best admims- 
tered three hours after a hght meal A quarter to half an hour 
after it has been taken a strong saline purge (sod sulph ^ 
ounce) IS given with the object of getting nd of the unabsorbed 
portion of the drug and of expelling the partly paralysed worms 
Carbon tetrachloride {letraform) is a synthetic product alhed to 
chloroform It is a colourless, volatile liquid and causes a 
prehmmary burnmg of the mucous membranes which is 
followed by an an^thetic effect When absorbed by the liver 
it may give nse to delayed toxic symptoms and therefore it 
should not be admimstered m cases of alcoholism cirrhosis of 
the liver, renal or respiratory disease, or dunng the course of a 
fever The dose for an adult is 60 numms m hard gelatm 
capsules, each contaimng 30 minims of carbon tetrachlonde 
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The minimal dose is 3 minims and it should be increased by that 
amount for each year of age up to matunty The drug is best 
given in the morning on an empty stomach preceded the night 
before by i ounce of sod sulph , and its administration should 
be foUov^ ed wthm half an hour by an equal amount Tnchlor- 
ethylenc is the same in dosage and has a pleasanter taste and 
odour than carbon tetrachloride It produces no apparent 
liver damage Hexylresoranol has been employed in the same 
manner as m ankylostomiasis Phenothiazine (thiodiphenyl- 
amide) is a dye of the methylene blue and thiomn group which 
has recently been employed with great success, especially in 
vetennary mediane, where it is known as phenovis I have 
been engaged recently in testing its anthelminthic properties 
in man The conclusion reached (Manson-Bahr, 1940) is that 
it IS elective in human ascans infection, possibly more so than 
any other form of treatment The dosage should be 8 to 10 gm 
(z20 to 150 grams), made up with bile salts m tablet form 
(Imperial Chemical Industnes) The effects are cumulative, 
and the drug should be administered early in the morning daily 
for ten consecutive da3rs and then should be foUo'ned by a sahne 
aperient No special preparation of the patient or dietetic 
precautions are necessary The worms, which are usually 
stamed red by the dye may be passed en masse dunng the course 
of the treatment 

(N B — It is not as mdely recognized as it should be that the 
dead worms may not be passed for several days subsequent to 
treatment At first they may be stupefied, expiring later or 
may for some reason or another be held up ) 

ANKYLOSTOMIASIS ANCYLOSTOMA DUODEN- 
ALE, and NEGATOR AMERICANUS —Hookworm disease 
constitutes the most senous and wide-spread nematode infection 
throughout the tropics These parasites produce a severe 
ansemia and may cause death in a number of ways They in- 
habit the small intestine espeaally the duodenum and ileum. 
The characteristic ansmia is microcytic and hypochromic, 
indicating a severe loss in iron and therefore ferrous salts are 
indicated in combating this senous feature Numerous drugs 
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have been employed from tune to time for eradication of the 
worms 

Thymol was onginally employed, the dose for an adult male 
being 6o grams, for a woman 45 grains , for children under five, 
8 grams , from five to ten, 15 grains , from ten to fifteen, 30 
grams On account of its toxic properties thymol should not 
be given more than once a week and then on an empty stomach 
followed within one hour by a saLne aperient, and the patient 
should have ^peaal dietetic preparation one day before treat- 
ment Betanaphthol in doses of from 3 to 10 grains is given m 
the same manner as thymol, but is apparently less efficacious 
Oil of chenopodium has been found to be on the whole more 
efficaaous than either of the foregoing The dosage is the same 
as that advocated for ascans and should be followed within a 
quarter of an hour by a strong saline purge A repetition of 
this form of treatment should be undertaken after a week's 
interval, not before Carbon tetrachloride is employed m the 
same manner as already descnbed, but should be administered 
with special care, taking into consideration the enfeebled and 
anaemic condition of the patient He should be confined to 
bed for the day of his treatment, and it is important to note 
that not all the hookworms killed by this treatment are to be 
found m the first stool, but may continue to appear for three or 
four days Naturally the faeces should be washed and sieved 
to recover the defunct and not easily detectable worms, 
whereas the egg^ contmue to be passed m small numbers in the 
stool for several days after all the worms have been exter- 
minated Tetrachlorethylene has been advocated in America 
as being less toxic than the foregoing and is given m exactly 
the same way, but is apparently not quite so efficacious Tht 
combined trealmeni has shown itself to be more efficient when 
carbon tetrachloride and oil of chenopodium are combined 
The patient should have been suitably prepared for one day 
and a salme apenent administered the night before and about 
one hour afterwards The dose recommended is carbon tetra- 
chlonde 40 mmims, oil of chenopcKiium 17 minims, hq paraffin 
(excipient) i ounce It is found advantageous to give the 
mixture in two halves with a quarter of an hour's interval 
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Hexylresorcmol (caprokol) is moderately efficient in eradicatmg 
hookworms and is also used m threadworm mfections It 
IS gi\en m hard gelatm capsules, or crystoids It has the 
advantage of bemg relatively non-toxic, and can be administered 
without mterfermg wnth the daily routine 

WHIPWORM {TRICHVRIS TRICHWRA Syn 
TRJCHOCEPHALUS DISPAR) — The worm extremely 
common in most tropical countries, is also found in Great 
Britain It hves m the csecum, often in the vermiform appendix, 
and occasionally in the lower ileum and is apparently non- 
pathogenic A certain number can be dislodged by the carbon 
tetrachlonde and oil of chenopodium mixture Faust asserts 
that it has been known m Brazil for a long time that the fresh 
latex of Ftctis glabrala {teche de hgtteron) taken on an empty 
stomach m 2 ounce doses removes the parasites Unfortunately 
the prmaple of the latex cannot be preserved A propnetary 
preparation of the crude latex from Colombia is sold in America 
as " higueroma ” 

THREADWORM iflXYVRlS VERMICULARIS) 
well knoivn pest causes irritative symptoms mainly m children 
Although normally inhabitatmg the upper portion of the large 
intestine, the gravid females migrate into the rectum to ovi- 
posit, and are often found at night outside the anus It must 
be admitted that up to the present the treatment of tins affec- 
tion has been unsatisfactory The worms can be expelled by 
quassia enemas After evacuation of the rectum by means of a 
hot-^vater enema, an effusion of quassia (i 40) is mjected 
slowly and allowed to percolate throughout the bowel At 
the same time quassia used to be given by the mouth in the 
form of " quassm ” tablets, but this treatment is only partially 
effective and cannot be said, at any time, to have totally exter- 
minated the parasites It should be emphasized that the 
gravid females are not difficult to dislodge, and this can be done 
to some extent by a high soap and water enema, or even 2 \ per 
cent qumoxyl solution (lo ounces) , but vnth the immature and 
male forms it is a difficult matter, as they cannot be reached in 
the upper portions of the large int^tine Many other methods 
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of treatment have been tned from time to time *' Butolan '' 
(j)-ben2ylphenol carbamm aad ester) (Bayer) given by the 
mouth m doses of 05 gm three times daily for one \veek 
appeared to achieve a certain measure of success, espeaally m 
small children, but sometimes it appears to have no effect at 
all The carbon tctrachlonde and oil of chenopodium mixture 
described on page 122 certainly dislodges a number of the worms 
but is as a rule too toxic for children In America hexyl- 
resorcinol has been widely used, m entenc-coated tablets of i 
gm (15 grains) daily doses for fourteen days or longer, supple- 
mented by high enemas of the same m 0 i per cent solution 
(8 to 12 ounces), to be retained for ten to twenty minutes It 
IS recommended that both rectal and oral treatment should be 
repeated every three to four weeks Wnght et al (1940) in 
America prefer the gentian-violet medicinal treatment to all 
others The dye is admtmstcred,asstatcd on pageii8,in entenc- 
coated tablets daily before meals The adult dose 15 z gram 
three times daily, either for sixteen consecutive days, or for 
t\v 0 penods of eight days each with a u cek's rest betiv een For 
children the daily dosage recommended is i cgm (J gram) for 
each year of age Some authonties have reported discomfort 
following admimstration, including nausea and vomiting 
It is not surprising therefore that as one dye has been found 
speafic for this resistant nematode, phenothiazine (Impenal 
Chemical Industries) should also prove efficacious From my 
expenence it seems to be the most easily administered and the 
most efficient method at pre^^t available In man m contra- 
distinction to what obtains m ammals a single maximal thera- 
peutic dose does not suffice to exterminate all the threads orms 
Apparently, too, in man the dye has a cumulative action The 
dose in tablet form for children from five to ten years of age is 
I gm (15 grams) a day for at least ten consecutive days, 
below five years 0 5 gm (74 grains) suffices A saline aperient 
should be given at the conclusion of the course and no special 
dieting IS necessary The tablets are best given m the morning, 
crushed and concealed convemently m a sweet or jujube For 
adults, especially women, m whom this parasite is often so 
difficult to dislodge, the dose should be 8 to 12 gra (120 to 180 
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grams) for the same period After the fourth day the dead and 
monbund threadworms can be found m the f^ces Patients 
should be warned that the unne is mvanably stamed red, 
and this begins about half an hour after administration and 
continues for twenty-four hours 
STRONGYWIDES STERCORALIS —This small parasitic 
nematode is chiefly remarkable for its elaborate hfe history and 
also for Its minute size It hes buned in the submucous tissue 
of the small intestine The active larva; are numerous in the 
fjeces in tropical countnes It is doubtful if it is pathogenic in 
all cases and at the most it produces a mild form of diarrhcea 
Until recently no form of effective treatment had been evolved, 
but De Langen has shown that gentian violet, as used in the 
dosage and manner recorded on page 118 is lethal for the para- 
sitic female strongyloides The total dosage is 48 grams over 
a period of sixteen days 

CESTODES 

The more common human tapeworms are Tanta sagtnaia 
(the beef tapeworm) , T sohum (pork tapeworm) , Diphyllo- 
bolhrtum /fl/«m(broad or fish tapeworm) , and m most tropical 
countnes the dwarf tapeworm, Hyinenolepts nana Of these 
D latum and T soUum are the most easy to dislodge The 
commonest and most widely spread, T saginata, have proved 
most difficult to eradicate, although unprovided with booklets 
on the rostellum as in T sohum 
DIPHYLLOBOTHRIUM LATUM lives m the small 
intestine of man, dog, cat, bear, walrus, sea-hon, fox, mink, pig, 
and mongoose It is easily dislodged with fihx mas, oleoresin 
of aspidium, and even carbon tetrachlonde The French, since 
tbs ciDs.vaiwi (1863), ha.w fefrwrcd kam^ala {the glanda- 
lar red powder attached to the capsule of Rottlena hnctona) 
The dose is i 2 to 3 3 gm for an adult and ^ to i gm for an 
infant The tincture is preferable, the dose being 30 to 23 
minims according to age If the worm has not been expelled 
withm two hours, castor oil should be administered 

TJENIA SOLIUM is fairly easy to cure with the ordinary 
filix mas treatment detailed on page 126, as w ell as with carbon 
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tetrachlonde and oil of chenopodium mixture To obtain fair 
success m the treatment of Tama sag%nata infestation it is 
most necessary to pay attcnbon to details in treatment 

TtUx mas — ^The preparation of the patient is essential He 
should be put to bed and starved for two days, nutriment being 
reduced to weak tea, a few shces of toast, an unlimited amount 
of barley water sweetened with glucose, and an apenent, such 
as lixen, or some preparation of senna, should be given each 
night In order to clear the bowel of mucus the following 
mixture should be given on each of the two days — 

B Ammon chlor . .... 15 grams 

Tinct limonis 44 mmtms 

Spir chlorofonni - 10 minuns 

Aquam ad - - - i ounce 

Early on the morning of the third day, on an empty stomach, 
extract of filix mas (rhizome of the male fern extractum fihcls 
hquidum, Dryopterts, or Asptitum margtnalts) should be ad- 
ministered in doses of 60 to 120 minims for an adult male 
Most practitioners give too small a dose When given in liquid 
form It may provoke vomiting and is therefore best presenbed 
in gelatin capsules each containing 15 minims European males 
can take 120 mimms without provoking any undue disturbance 
and females 60 to 90 minims The method of treatment 
advocated is — ^At Sam two capsules of 15 minims of Jilix tnas 
are given , they must be swallowed, and further additions at 
half hour intervals The patient should remain thereafter 
perfectly quiet, to avoid vomiting and take sips of water 
sweetened wnth glucose I prefer to reinforce the treatment an 
hour later with a mixture of oil of turpentme (30 minims) 
emulsified with mucilage of acaaa At 10 30 a m the saline 
apenent of sod sulph should be given Then dtarrhosa should 
ensue and a hot-water enema (20 ounces) should be injected 
Shortly afterwards segments of the worm should appear, and 
when passed in long nbhons the head should be brought &\vs.y 
and easily recognized Sitting on a night commode containing 
steaming hot water is said to facihtate the passing of the worm 
When the head has appeared the patient may be permitted a 
light meal, but no alcohol 
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In Amenca {Golob, 1935) a few authonties favour tram- 
duodenal medication The a^ument m favour of this method 
IS that It reqmres smaller doses of the toxic drug and the action 
on the parasite is direct Golob gives the following prescnp 
tion — 

E Oleoresm of aspidium - 120 minims 

Mucilage of acacia - - 60 minims 

Aquam dest - - - - 60 minims 

Sat sol mag sulph - ... 60 mmims 

The patient is prepared by salme purgation the mght before 
and requires no post-treatment catharsis The method is 
contramdicated for the aged, mfants under one year, and 
pregnant women 

The preparation of oleoresm of aspidmra (U S P ) contains 
jiltetn, the anhydnde of fihcic acid This preparation is 
favoured in Amenca and is given as foHoivs — 

Oleoresm of aspidium • • 60 mmims 

Pulv acacia - - . . . 30 mmims 

Aqoam dest ad • - • - - 1 ounce 

The details to be observed are the same as above 

Pelletienne is a mixture of two alkaloids — pelletienne and 
isopelletierme, obtamed from the roots and bark of the pome- 
granate {Puntca granaium) The dose is 7 grains dissolved m 
alcohol followed two hours later by ol nc i oxmee and a soap- 
and-water enema Melon seeds {Ciicurbita maxima) are much 
used m the Levant They should not be more than a month 
old, and should be depnved of their seed-coats The dose for 
an adult is 700 gm (10,500 grains) The seeds are given with 
honey, and this big dose is swallowed in the morning on an empty 
stomach followed by a saline apenen t Areca nu t nca catechu) 
IS employed m China The dose is 30 gm (450 grains) of the 
powdered nut boiled for thirty minutes with 200 c cm (7 ounces) 
of water and taken on an empty stomach The carbon tetra- 
chlonde and oil of chenopodium mixture (see p 122) given as 
m ankylostomiasis is sometimes effective when other measures 
fail Kousso, the flowers of Brayera anthelmintica, are used to 
evacuate T saginata by the Ethiopians It has a very dis- 
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agreeatle taste and is imtating to the intestinal 'mucosa. 
Hiyeda and Terada {1939) report favourably in Japan on 
" raigan " {Omphalia Uptdesuns), a kind of mushroom, in a 
powdered state in doses of 20 grains three times daily for three 
days. No preliminary treatment is necessary. 

• N.B. — It should be emphasized that when once numbers of 
segments have broken away \«th any form of treatment and 
the head still remains in the host, further drug treatment is 
invariably unsuccessful until the worm has grown to an appre- 
ciable length, which is ttsuaUy after an interval of six wee^ or 
longer. Failure to recognize the importance of this statement 
may lead the practitioner to repeat fiUx mas treatment at 
weekly intervals, when by so doing he not only fails to achieve 
the dislodgcment of the wotto, but may also cause filix mas 
poisoning, which may result, as has recently happened, in 
polyneuritis and in blindness, due to paralysis of the iris. 
£.\cessive doses of dlix mas may also produce biUrubinsmia, 
jaundice, and even, eventually, cirrhosis of the liver. 

RYMEmiEPlS NANA is most difficult to dislodge in 
large numbers (it is usually a multiple infection). Faust 
recommends oleoresin of aspidium. oil of chenopodium or,' 
hexylresorcinol. Jfaplestone and Mukerji (1939), however, 
have recently published a paper praising the gentian-violet 
treatment which has already been adequately described. 
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DIURETICS AND URINARY ANTISEPTICS 

DIURETICS 

D iuresis is induced by changes affecting the composition 
of the blood, the renal cells.orthe circulation m the kidneys , 
or more usually by a combination of these factors Of the 
diuretics in common use, the saltne group (urea, citrates, 
acetates) may be regarded as actmg primarily through an 
alteration in the blood There is a corresponding change in 
the glomerular filtrate, which now contains more of a sub- 
stance (e g urea, potassium bicarbonate) not easily reabsorbed 
by the tubular epithelium Such a substance, by its osmotic 
pressure, tends to retam more \vater m the tubules, and thus 
the volume of unne is mcreased Potassium and sodium citrate 
and acetate are oxidized, for the most part, to bicarbonates 
in the body, and so make the unne alkaline Potassium salts 
cause more diuresis than sodium salts because the potassium 
ion IS more effectively excreted by the kidneys Ammonium 
citrate and acetate, after oxidation to ammomum bicarbon- 
ate, are converted into urea, and hence produce httle change 
in the reaction of the urine , although diuresis alone tends to 
dimmish the acidity of the unne by increasing its resemblance 
to the plasma 

The caffeine group of diuretics (caffeme, theobromine, and 
theophylline) act pnmanly on the cells of the kidney They 
may augment filtration through the glomerular membrane or 
reduce absorption of water from the tubules 

The mercurial diuretics probably cause slight imtation of 
the kidneys, so that the changes produced will affect the local 
arculation, although they wiU not necessarily be confined to 
this In fact, all diuretics are hkely to accelerate the blood 
*31 
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flow through the kidneys, presumably as a secondary effect in 
many cases, since m ammal expenments diuresis is sometimes 
observed nith unaltered blood flow In the resting kidney 
filtration is probably restricted to a rehtively small number of 
glomeruli, although a considerable proportion of functional units 
are inactive Diuresis brings more glomeruli and tubules into 
action, as the blood flow through previously inactive glomeruli 
is increased 

Drugs of the digitalis type {digitalis, strophanthus, squill) 
are not diuretics in a general sense but, nevertheless they may 
cause diuresis in cardiac cedema They do so by improving the 
circulation throughout the body The capillary pressure is 
probably reduced fluid from the tissues then enters the blood 
and can be excreted by the kidne3?s Squill is said to cause 
more diuresis than digitalis, and is sometimes credited with a 
direct action on the kidneys 

In cedematous conditions treatment is usually directed tO' 
wards diuresis and no change m the reaction of the unne is 
necessary The drugs available include t\v o of the sahne group, 
urea and potassium nitrate, the punne diuretics caffeine, 
theobromine and theophylline, and mercurials, mercury pill, 
calomel, and organic mercury compounds When the blood 
urea is normal, urea is probably the best saline diuretic for 
general use {240 grains dissolved in 5 ounces of water, flavoured 
with tincture of orange) It is rapidly absorbed and is almost 
non toxic Apparently diuresis is caused by its resistance to 
reabsorption of water from the renal tubules The resulting 
concentration of the blood favours the passage of fluid from 
the tissues to the circulation Urea is, however, very diffusible, 
and soon reaches about as high a concentration xn the cedema 
fluid as in the blood so that its power of draiving water from 
the tissues is probably limited A further disadvantage is 
that its nauseating properties make frequent administration 
impossible Potassium mtrate acts in much the same way as 
urea, with perhaps more power of direct withdrawal of water 
from the tissues It may cause some gastnc disturbance and 
occasionally shght imtation of the kidneys It has been 
superseded to a great extent urea 
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Less frequently employed salme diuretics deserve some 
mention in connexion with the treatment of anuna rather than 
cedema All the saline piirgalties would have a diuretic action 
if they were absorbed sufficiently from the intestine Two of 
them can be used parenterally to induce diuresis These are 
sodium sulphtae and magnesium sulphate, and they are 
generally given by intravenous injection Neither of these 
drugs diffuses into the tissues as readily as urea and they are 
both more effectively excreted by the kidneys They are there- 
fore powerful diuretics Sodium sulphate has little toxicity 
and seems to deserve a wider field of application Magnesium 
sulphate is a powerful depressant of the central nervous system 
Thus its parenteral use should be restncted to convulsive states 
m which this action, as well as the diuresis is of value The 
heart is depressed also and the treatment is not free from 
danger Careful attention must be paid to dosage, and a 
solution of calcium chloride or gluconate, which antagonizes 
magnesium, should be ready for injection if needed 
Uraemia is an important emergency demandmg rapid diuresis 
Uraemia complicating acute glomerulo nephritis responds 
promptly to intravenous injection of a solution of sodium 
sulphate or glucose These remedies are likewise indicated in 
the unnary suppression which supervenes after operations on 
the gemto-unnary tract, and m the latent ursnua of unnary 
obstruction, after the obstruction has been dealt with Inci- 
dentally, they alleviate the cerebral imtative manifestations 
commonly found m uraemic states by lowenng intracranial 
tension 

The most useful solutions are — 

4 to 8 per cent sodium sulphate (cryst) For a child of six 
years 10 ounces for an adult, one pmt 
2 per cent ma^esium sulphate^ i c cm per body weight 
20 per cent glucose dosage similar to sodium sulphate 
Sucrose (10 ounces of 20 per cent solution intravenously) has 
theoretically much to commend it and has been used extensively 
m Amenca Unfortunately this substance is liable to provoke ^ 
unpleasant reactions 

The purine diuretics are often disappomtmg This is prob- 
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ably because most patients have acquired tolerance by dnnking 
tea coffee or cocoa Theophylline is the most powerful dm 
retie of the three but it is more likely than the others to cause 
digestive disturbance Theobromine is a slightly better dvu 
retie than caffeine Both theophylline and caffeine have a 
stimulant action on the central nervous system and may cause 
insomma This action is almost absent in theobromine The 
pharmacopceial preparations of these drugs are designed to 
increase their solubility rather than to modify their action 
Theophyll et sod acet is given m doses of 2 to 5 grams and 
theobrom et sod sahcyl has a dosage of 10 to 20 grains The 
unofficial drug aminophylline (euphyllin li to 3 grams) is theo 
phyllme wth ethylenediamine added to accelerate its effect by 
making it more soluble Theophylline monoethanolamine 
(theamin Lilly) has been foand remarkably active against 
cardiac dropsy It is. supplied m 3 gram capsules and in 
ampoules for injection The contents of an intravenous 
ampoule may be usefully added to a hypertonic glucose 
infusion 

THE MERCURTAt DIURETICS 

Some diuresis may be obtained by orni administration of 
tftorgantc meratry in suitable forms e g pil hydrarg calomel 
but Its imtant action is exerted in the alimentary canal as 
well as on the kidneys and purgation may limit the diuresis 
Its diuretic effect is in any case not hkely to be great since only 
small amounts are absorbed The organic mercury compounds 
however are among the most useful diuretics aiailable and 
often succeed when other remedies fail The earliest was the 
propnetary drug novasurol which has been superseded by 
more recent compounds These include the pharmacopmial 
mersalyl corresponding to the propnetary salyrgan and tiio 
other propnetary drugs novunt (chinom) already well knoivn 
and esidrone (Ciba) which has recently been introduced 
(Uhlmann\j938 Hartmann and Panizzon 1938) There is 
probably hufe to choose between these drugs provided that 
they are suppl^ented by fheophylhne if they do not already 
contain it 
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DeGraff, Battermann, and Lehman (1938^7} found that the 
local toxic effects of intramuscular injection are almost pre 
vented by theophylUne, and {19386) that the rate of absorption 
from the tissues is much increased Thus 97 per cent of the 
drug was absorbed in an hour, or three times more than when 
given alone The rate of excretion was also greater, partly 
because of more rapid absorption, but partly also for other 
reasons, since a 30 to 40 per cent increase occurred even with 
intravenous injection {DeGrafi et al , 1938) Typical examples 
of this combination are mjectio mersalyli (B P Addendum, 
dose 8 to 30 minims), novunt (chmoin), esidrone (Ciba), 
mersalyl (British Drug Houses), and mersalyl (Burroughs 
Wellcome & Co ) The dose may be given into a vem, or pre- 
ferably deeply into a muscle The diuretic effect js enhanced 
by administration of ammonium chloride orally (30 grams 
three or four times daily), for a day or two before each injection 
Frequency of dosage depends upon the individual response 
The first dose should be a tnal one of J to i c cm , if no unto- 
ward manifestations occur i to 2 c cm may be given at mter- 
vals of three days Once drainage is tolerably good, a weekly 
or fortmghtly injection may suffice These drugs are also 
available in tablet and suppository form, but their activity is 
comparatively shght, and the suppositones have been known 
to cause rectal imtation They may merit trial as mainten- 
ance routine m patients who are averse to injections 

The mercunal diuretics are potent agamst all types of 
anasarca, provided that renal function is moderately good , in 
non-renal cedema with intact kidney function their action is 
often dramatic They sometimes cause undesirable effects, 
such as increase of albuminuna, haematuna, and cast formation, 
diarrhoea, and an increase m the non-protem mtrogen of the 
hlftod E.\ ec. seem totataat tha tcutr- 

cunal diuretics, and their dangers have possibly been over- 
estimated 

DIET AND OTHER ilEASURES 

The cedema of nephrosis is often more difficult of dispersal 
than cardiac cedema, because loss of albuxmn causes failure of 
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the plasma proteins to retain ^vater m the circulation Epstom 
(1917) emphasized this aspect of the mechanism of cedema, 
and suggested the use of diets ncli in protein but poor in fat 
and carbohydrate In all xiephntics, except early acute cases 
or those having a high level of blood urea, a liberal and nell- 
mixed diet nch in protein is essential to compensate for renal 
leakage Salt must be ebmiifated as far as possible from the 
diet, and the fluid intake limited to two pints daily In addi- 
tion to increasing the serum albumin, the excess of urea from 
a high protein diet acts as a diuretic Many nephntics suffer 
from hypochromic an$mia, and this should be corrected by 
liberal dosage of iron 

Nephrotic subjects sometimes show a low basal jnetabohe 
rate (—10 to —25 per cent ), and Fahr (1937) points out three 
possible factors m this connexion — 

(i) The low B M R may be apparent, the body-neight 
being fallacious as it includes the weight of cedema fluid 

(a) Chronic starvation caused by misguided dietetic restric 
tions 

(3) Thyroglobuhn is probably filtered out of the blood plasma 
by the damaged kidneys 

Blood transfusion would seem an appropriate method of 
remedying plasma deficiencies, but in practice the benefit is 
transitory The use of concentrated blood serum is a recent 
development Aldnch et at (1938) treated a small senes of 
Upoid nebhrotics with intravenous doses of human blood serum 
which been concentrated fivefold by vacuum dehydration 
They report immediate diuresis and apparent regression of the 
nephrosisX Acaaa solutions by the intravenous route have been 
advocateduor the treatment of massive dropsy, but their use 
is not free.from nsk Goudsmit's (1937) routine for this drug 

Give Q gm potassium nitrate daily in J gm capsules 

Restrict fluid fn i to i| pints daily 

Salt free diet cdijtaining too gnu protein and having a calone 
value of 2,000. \ 
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Give sufficient thyroid extract (5 to 10 grains dailj) to raise the 
B M R to +5 to +10 per cent 

Give 350 to 500 c cm of 6 per cent acacta in normal salme intra- 
venously Repeat 

Follow with mjections of mersalyl 

Other wnters use acacia m concentrations up to 30 per cent , 
and this would seem more rational 

DIURESIS IN NON-RE\AL CONDITIONS 

Cardiac dropsy is a fruitful field for the administration of 
diuretics In most cases of cardiac failure there is an element 
of renal inadequacy A preliminary assessment of kidney func- 
tion should be made, including unne examination and blood- 
urea estimation Gross kidney damage contraindicates the use 
of mercurial diuretics , otherwise they are conspicuously suc- 
cessful in cardiac ogdema Mersalyl or novunt should be given 
freely at the outset, and the action must be reinforced by that 
of the classical cardiac tonics digitalis and strophanthus 
Massive cardiac dropsy must be treated energetically, and all 
other measures of dehydration exploited, e g an initial purge, 
acupuncture of the lower limbs and aspiration of transudates 
from the pleura and peritoneum Once cedema-free a main- 
tenance dose of digitalis, combined with an occasional injection 
of mersalyl or theamm, will often suffice to keep the patient 
comfortable Guy’s piU (pulv digitabs, pulv scillae, and pil 
hydrarg aa i gram) is an excellent combination for mainten- 
ance purposes, and is one of the few traditional remedies with 
a formula consonant with modem pharmacological pnnciples 

Diuretics, particularly the mercurials, are serviceable for 
prevention of recurrence of transudates in serous cavities, such 
as ascites from portal obstruction polyserositis, non inflamma- 
toiypleuraJ eifuiunns Mj^graine occasionallyxesponds to intra- 
venous injections of mersalyl, and this dehydration therapy 
IS also useful m labynnthitis and M^nifere’s syndrome An 
adequate supply of vitamins should be ensured in all cases of 
cardiac and renal cedema There is some evidence that injec- 
tions of an active vitamin Bi preparation heighten the efficacy 
of diuretic therapy, especially in cardiac insufficiency 



138 MODERN THERAPEUTICS 

CIIANGINC THE REACTION OF THE URINE 

At the usual reactions, normal ixrme contains a mixture of 
monobasic phosphate (aad sodium phosphate for the most 
part) and dibasic phosphate (chiefly sodium phosphate) In an 
alkalme urine the phosphate may all be in the dibasic form, 
and bicarbonate may be present as well In an extremely acid 
urine all the phosphate may (rarely) be monobasic The unne 
can be made alkaline by giving sodium or potassium bicarbon 
ate, or, better, by giving salts which mterfere less with gastric 
digestion but are oxidized to bicarbonate after they have been 
absorbed In general, this oxidation occurs m the ca'^e of 
organic salts of the methane senes, whereas those of the benzene 
senes are not broken dowai m the body Thus sodium acetate 
and sodium citrate act as alkalis but not sodium salicylate, 
or sodium mandelate Alkalis are of great utility m ohguna, 
particularly that associated wath febrile states In acute 
glomerulo*nephntis alkaline salts have found great favour, as 
they encourage the re-estabhshment of urinary excretion 

To make the urine acid is sometimes a difficult matter, 
because organisms may be present which break dowm urea to 
form ammonium bicarbonate, and this must be neutralized 
before an acid reaction can be obtained Hence the great 
advantage of urinary antiseptics which are effective in an 
alkalme medium 

By giving acid sodium phosphate the unne can be made 
acid m the most natural way But phosphate is badly absorbed 
from the intestine, sodium phosphate (the dibasic form) is, 
m fact, sometimes used as a sahne purgative, and owes its 
effect to the difficulty in its absorption The acid salt may be 
slightly better absorbed 

More artificial methods of making the unne acid are often 
more effective These depend on reducing the alkah reserve 
of the body, so that the kidneys will retain as much alkah as 
they can If an ammonium salt of some acid not oxidued m 
the body (e g ammomum chlonde, nitrate, mandelate) is given, 
this salt may be considered as reactmg with the sodium bicar- 
bonate of the plasma to fonn ammonium bicarbonate and 
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the sodium salt of the acid The ammomum bicarbonate is 
converted into urea, and the result is loss of sodhim bicarbonate 
from the body Tlie same result may be obtained in another 
way If calcium chloride or mandelate is given, a very small 
part of the calcium is absorbed from the mtestme But the 
calcium salt can react m the mtestme wth sodium bicarbonate, 
so that calcium carbonate or bicarbonate may be left, and 
sodium chloride or sodium mandelate is absorbed Thus some 
sodium bicarbonate is lost which would ordinarily have been 
reabsorbed from the mtestme These considerations shcnv 
why ammomum mandelate and calcium mandelate have been 
mtroduced to avoid the use of ammonium chlonde or calcium 
chlonde which would be necessary if sodium mandelate were 
employed 

In the course of any therapy for which an acid unne is 
essential for efficient action of the chosen antiseptic, the 
of the unne must be tested frequently and the dose of acidify- 
mg salt adjusted accordingly A universal mdicator may be 
used or, better still, an mdicator covenng the appropnate 
range of reaction, e g methyl red 

URINARY ANTISEPTICS 

An antiseptic action m the urmary tract can be obtained m 
a manner not possible m any other route by which waste pro- 
ducts are excreted (e g lungs, skm) This is because the kid- 
neys can concentrate suitable antiseptics, so that a toxic con- 
centration m the blood is not needed to provide a bacteriostatic 
action m the unne With the sulphonamxde drugs the great 
advance m treatment of certain mfections depends on the fact 
that an antiseptic concentration can be attamed even m the 
blood and tissues It might be hoped therefore that no further 
concentration by the kidneys would be necessary for urmary 
antisepsis At present such optimism is not altogether 
justified by clmical expenence although when the concentrating 
power IS unsatisfactory successful results are more frequent 
with these drugs than wath any others The field of action of 
the sulphonamides is wader in the unne than m the blood 
Species of orgamsms unaffected by the concentration in the blood 
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may be destroyed by the higlier concentration in the urine, and 

greater numbers of bacteria per c cm can be controlled 

Recent improvements in the treatment of unnarj infections 
have rendered obsolete most of the older antiseptics Hexamtne 
was one of the best of these, and is stiU sometimes used It is 
inactive in the blood and tissues, but m acid unne some of it 
IS decomposed and formaldehyde is liberated Decomposition 
must occur in the stomach also, and the drug is probably best 
given before meals, although if less formaldehyde is then pro- 
duced it has more chance of irntating the empty stomach 
Dunlop (1937) rvas uncertain of any beneficial effects of hexa- 
mine in either acute or chronic cases, and could get no evidence 
of activity tn tifro when testing the acidified unne of patients 
to whom the drug had been given Acid sodium phosphate was 
formerly in vogue as an acidifier with hexamme, but its un- 
reliability in this connexion has already been mentioned 
Ammonium chloride or nitrate is more satisfactory Calcium 
chloride, although not so active, has the ment of greater palata- 
bility A suitable unnary ^ii for hexarmne tre<atment is about 
6 (yellow to universal indicator, orange to methyl red) 

B Hexamin - 10-20 grams 

Tmct aurant 10 nunims 

Aquam ad - - 4 ounce 

qidac 

B Ammon chlond - - ro-20 grams 

Ext glycyrrh hq - - 10 imnims 

Aquam ad - - i ounce 

q I d p c 

Hexamme is sometimes helpful in the chronic recurrent 
pj elitis common m elderly visceroplotic females Cases of this 
kind should first be cleared wth a more active antiseptic 
Afterwards, courses of hexamme even if not successful m 
mamtaimng sterility of the unne, iviU often keep the patient 
free from symptoms The relation between bowel irregulanty 
and unnary sepsis must be borne m mind and an attempt 
made to secure regular evacuation without catharsis This 
may call for dietetic adjustment bowel lubrication suitable 
exercise, abdominal massage, or the wearing of an abdominal 
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support Many advertised remedies for obesity contam pur- 
gatives and indeai pui^atives form the basis of most vndelj 
advertised nostrums Pjehtis in an otherwise healthy joung 
adult demands inquiry as to possible patent medicine addiction 

Adair, Dunlop, and WiUmert (1938) have examined the 
action of Pyrtdium They find that in the concentrations 
attainable in the urine pyndium has little germicidal power 
either at acid or alkalme reactions No evidence could be 
obtamed that it reduces the virulence of organisms or the 
toxicity of toxins It inhibits the production of staphylococcal 
hemolysin amd necrotizing toxin , and although these bodies 
were not found m the unne of patients with untreated 
staphylococcal mfections of the unnary tract, the authors 
consider that the beneficial effects of pyridium m such infec- 
tions may be thus explained There is a distmct inhibitory 
effect on the growth of hamol3rtic streptococci, but not of 
B eoh 

Two other dje compounds have lately been used with suc- 
cess These are bemochrome (Decker and Texone 1938) and 
phenothiozone {DeEds, Stockton, and Thomas 1939) The 
latter drug succeeded m one case after mandelic acid and 
sulphamlamide had failed, but more w ork must be done before 
Its value can be assessed 

THE KETOGENIC DIET AND MANDELIC ACID 

Within the past decade the first considerable advance in 
treatment of unnary infections was the introduction of the 
ketogemc diet Clark {X93i) and Helmholz (1931) reported 
that the unne of epileptic patients undergoing ketogemc diet 
treatment was bactenostatic The bactenostatic substance was 
identified by Fuller (1933) as p hydroxybutync acid, and the 
unne was invanabfy aad m reaction Thus, induced ketosis 
quickly found a wide field of therapeutic application On a 
more natural diet the body destroys p hydroxybutync acid 
and hence this substance fails as an alternative to dietetic 
treatment Acids which contain the benzene nng are less easily 
broken down, and Rosenheim (1935) suggested mandehc acid 
as an effective substitute 
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Ma^idthc acid, however given, cannot exist as an acid in the 
blood It IS therefore used as a neutral salt, which is less 
imtant to the alimentary canal, and the imne is acidified by 
other methods The effectiveness of a given concentration of 
mandehc acid in the unne depends upon the acidity The 
more acid the unne, the greater the disinfectant action Some 
bactena are more easily killed than others Most observers 
finds co/i less resistant than staphylococci (Carrol Lewis and 
Kappel, I938«, Cook, 1938, Droller, 1938 and others), but 
Helmholz (1938-39) states that the efiect on Staphylococcus 
mtreus is almost the same as on Gram-negative bacilh B 
proteus is fairly resistant even if the unne can be made acid , 
this IS often difficult because the oi^anism breaks doivn urea 
to ammonia Lnterococcal infections may respond to mandehc 
acid 

No senous consequences are likely to result from treatment 
with this drug, and in animal expenments transient pathological 
changes only are induced (Carrol, Lewis and Kappel, X938<i 
and b, McMahon 1939) Many patients, however, suffer 
from nausea and vomiting and in some the treatment must 
be discontinued These symptoms are probably caused by 
the salt action in the stomach 0! mandelate preparations and 
of acidifying agents, if these arc given separately The action 
is usually much less severe when the insoluble calcium mande- 
late IS used, and this compound seems to be almost as effective 
as the ammonium salt (ilelton and Rosenheim, 1938 , Droller, 
1938) Rupel and Travis (1939) have succeeded in treating 
intolerant patients with tablets containing monoethanolamme 
mandelate and ammonium chlonde, protected with a special 
enteric coatmg (Lilly) Other unpleasant effects are occasional 
tmnitus, headache, and skin reactions, microscopic hasmatuna 
or hyabne casts in the urme and, rarely, gross hamatuna 
(Cook, 1937) 

There is not complete agreement about the urmary concen- 
tration of mandehc acid which duucians may expect to attain 
Possibly methods of estimation are at fault McMahon (1939) 
found that in patients who were given 12 gm of mandehc 
acid per day the concentratvoiv ui twenty four hours was 
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0-3 per cent, or less. The highest excretion was obtained with 
enteric coated tablets, and the lowest wth calcium mandelate. 
He points out that 0*5 per cent, would be optimum only wth 
high acidity of the urine. Carrol, Lewis, and Kappel (1938^) 
state that a dosage of 3 gm. four-hourly gives a concentration 
of r per cent, for six hours in a patient with a urinary output 
of 1,200 c.cm., and Helmholz {1938-39) believes that this con- 
centration can be maintained. Randall and Hughes (1938) 
recommend limitation of fluid intake in acute infections to 
about 1,500 c.cm daily. Braasch (see Cook, 1937) rightly 
emphasizes that mandelates and acidifying agents are contra- 
indicated in renal insufficiency, not only because of possible 
irritation of the kidneys but also because a bactericidal con- 
centration cannot be achieved. 

Diet . — ^Although the ketogenic diet has been supplanted by 
mandelate therapy, it is occasionally useful in conjunction \vith 
mandelate in cases in which difficulty is experienced in obtain- 
ing a sufficiently acid urine, particularly when acidifying salts 
are badly-tolerated. The following diet yields an acid residue 
and is adaptable to individual taste : — 

Breakfast. — ^Tomato juice. Oatmeal porridge and cream. Fried 
or scrambled egg; fat bacon or fish. Tea with cream and 
saccharine. 

Dinner. — Meat, fish, chicken or savourj' omelette. 3 per cent, 
vegetables (cabbage, cauliflower, spinach, celer>’, broccoli, 
leeks, onions). Salad, mayonnaise or oil dressing. Oatcakes, 
butter, and cheese. Cocoa with cream and sacifiiarine. 

Tea. — E gg or sardine sandwiches. Thin slices of bread, liberally 
buttered, or hot buttered tea cake. Tea with cream and 
saccharine. 

Supper. — Boiled ham (fat) or fish (herring, mackerel, cod, salmon, 
or salmon trout). 3 per cent, vegetables. Oatcakes or 
ryvita, %vith butter and cheese. Nuts. Coffee with cream 
and saccharine. 

Ammonium mandelate, introduced by Rolling and Platt 
(1936), is the most commonly used salt. Some ammonium 
chloride may be needed to maintain the urinary fn at 5-4. 
This should be checked twice daily by adding a few drops of 
methyl red to an inch of urine in a test tube. A rose-pink 
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colour indicates the requisite acidity, yellow-pink or orange 
me^ns that the dose of ammonium chlonde must be increased 


1 ounce 

- so muiuns 

2 ounces 

- q 1 d 30 mmims 

- 1 1 d Go minims 
q 1 d go minims 

- q 1 d 120 mmuns 
Ey aq 

2 ounces 
So minims 

- 8 ounces 
q 1 d 60-120 mmims 

- q 1 d j-i ounce 
Ex aq 

Calcium mandelate, suggested by Schnohr (1937), is also 
efficient, it is insoluble. m water and tasteless, although more 
actdiiler is sometimes necessary 
The unnary concentration of mandelate should be kept, if 
possible, at x per cent , and dosage calculation may be made 
on this figure If the output of unne approaches 1,000 c cm 
daily, the necessary dose of mandelic acid would be 10 gm , or 
about iSo grams, for a daily excretion of two pints A child 
passing a pint of unne daily needs 90 grains of mandelate ^ In 
practice these doses should be regarded as minimal The 
^oUo^vlng amounts of vanous mandelate preparations repre- 
sent the approximate eqnivalents of 3 gra of mandehc acid — 


B Ammon mandclat 
Ext gljcjTth Uq 
Syr aa - - 

Aquam chlorof ad- 
For a child of i jear - 
.. .. Sjears 

>. .. 10 „ 

For an adult 


B Ammon chlond - 
Tinct aurant 
Inf gent co ad - 
For a child • - - 

For an adult 


Sodium mandelate - 
Neoket (Boots) 
Ammonium mandelate • 
Ammoket (Boots) - 
Mandehx (B D H ) 
Calcium mandelate 
Mandecal (B D H ) 


- 34Sm 

- go grams 

33em 
j ounce 

- 120 mmims 

- 35gni 

- 70 grams 


Mandelate treatment should be given for eight to fourteen 
days, if a stenle unne is not obtained, the course may be 
repeated after a fortnight's interval Rest m bed and u armth 
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are important m acute cases of unnaiy infection, irrespective 
of the antiseptic used 

THE SULPHONAMIDES 

The second advance in treatment followed the introduction 
of the sulphonamides Their powers are less hmited m the 
unnary tract than m the tissues, since the concentration is 
higher in the unne than in the blood At the same time, the 
unique bacteriostatic effect of sulphonamides at blood concen- 
trations renders them superior to all earlier unnary antiseptics 
when the kidneys are inefficient (Helmholz, 1938-39) or the 
prostate is involved (Buchtel and Cook, 1937 , Cook 1938 , 
Crenshaw and Cook, 1939) The simplest of these drugs is 
sulphanilamide, which appears as effective as any of the others, 
except in gonorrhoeal conditions It acts best m alkaline unne 
(Helmholz and Osterberg, 1937 , Randall and Hughes 1938) 
and IS active on B protms and similar urea sphttmg organisms 
It IS not successful m enterococcal infections, for which man- 
delic acid or intravenous neoarsphenamme (Cook, 1938) should 
be used Staphylococa are not all equally susceptible Helm- 
holz (1937) found that one strain was destroyed, and m two 
others the growth was reduced, whereas Cook {X938) has had 
better results in baallary than in coccal infections (see also 
Crenshaw and Cook, 1939) AU agree that B colt is suscep- 
tible, but mixed infections may be difficult to treat (Vest, HiU 
and Colston (1939)} 

The effective concentration m the urme vanes between 25 
and 40 mgm per cent (Helmholz and Osterberg, 1937 , Melton 
and Beck, 1939) dependmg on the reaction (Helmholz and 
Osterberg, 1937), and on the number and nature of the organ- 
isms (Vest, Hill, and Colston 1939) Concentrations of 12 to 
20 mgm per cent have been claimed m the prostatic secretion 
(Buchtel and Cook, 1937), but most wnters have found less 
there than in the blood The lowerestimates are more credible 
since glands not concerned with excretion are unhkely to 
concentrate anything but their own specific products At 
any rate, even low concentrations are probably of therapeutic 
value 

X 
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Sulphamlamtde gives bnlliant results m urinary infections, 
in dosage considerably smaller than that required in the more 
aggressive septicjemic states The mgestion of reasonable 
quantities of fluid does not seem to mitigate the beneficial action 
of the drug, provided that adequate urmary concentration is 
obtained 

The following is a representative dosage scheme — 

Infant, i gm daily 

Child of ‘!ix years 2 gm daily 

Adult, 4-6 gm daily 

Injections should be resorted to only if gastric intolerance 
contramdicates oral dosage It is difficult to obtam sufficient 
urmary concentration wth parenteral treatment 
Children tolerrte sulphandaroide well, and relatively large 
doses have been given to rnfants Summerfeldt and Mitchell 
(1939) warn against limitation of fluid This may be useful m 
adults but in children dehydration and acidosis can easily 
occur The higher relative dosage compensates for the amount 
of fluid allowed, and acidosis is avoided by giving an equal 
amount of sodium bicarbonate 
Snlphapyndine {Af & B 693) has also been tned m urmarj' 
infections with results similar to those given by sulphanilamide, 
but further expenence must accumulate before definite con- 
clusions call be reached Melton and Beck (1939) find that 
the bactericidal action of this drug is obtamed at lower concen- 
trations, and IS less influenced by unnaiy reaction Thus, 
although 15 mgm per cent of sulphapyridme w’as effective in 
acid or alkaline urme 30 rngm per cent of sulphanilamide 
had an equal effect only when the unne was alkalme A resist- 
ant strain of B colt was inhibited more by sulphapyridme, 
even m the presence of albuminuria 
Secondary reacltons — ^During treatment with any of the 
sulphonamide drugs the patient must be kept under dose obser- 
vation Malaise, headache, and nausea are common, but do 
not necessitate discontmuance of the drug, whereas accordmg 
to Crenshaw and Cook (1939) general illness, fever, and vomit- 
ing do Cyanosis is observed in a considerable number of 
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cases, and sometimes methiemoglobin and sulphamoglobin can 
be detected in the blood These changes are thought to be 
favoured by the presence of unoxidized or partially oxidized 
sulphur, so that articles of diet contammg sulphur should be 
excluded Sodium and ma^esium sulphate are often regarded 
as harmful In sulphates, however, the sulphur is fully oxidized 
The sulphate ion is chemically stable almost mert in the body, 
and unhkely to mcrease the toxicity of sulphanilamide The 
harmful effects of these salts should be attributed to purgation, 
and purgatives of all kinds should be avoided Less attention is 
now paid to cyanosis than formerly, but Crenshaw and Cook 
still regard it as a possible forerunner of haemolytic anamia 
and agranulocytosis and they thmk that these disasters can be 
prevented by givmg cyanosis the respect it deserves 
Two types of skm reaction are descnbed One is localized 
to exposed parts of the skin and js probably caused by in- 
creased sensitivity to bght Treatment is stopped temporarily, 
but may be resumed later if the patient is warned to avoid 
sunbght The other skin reaction affects the whole body It 
IS a toxic dermatitis of the morbilliform type, and its recur- 
rence precludes further use of the drug (Crenshaw and Cook, 
1939) Giddiness and visual disturbances have been reported 
Gastnc disturbance appears to be more frequent, and cyanosis 
less frequent, wth sulphapyndine than wth sulphanilamide 
Nausea and vonutmg seem to be reduced by givmg 15 grams of 
sodium bicarbonate and 90 roimms of glucose m an ounce of 
water fifteen minutes before sulphapyndme Grmding the 
tablets in milk makes them more easily retained 
Given by mouth, these drugs reach therap6utic concentra- 
tions of about 2 5 to 6 mgm per cent (free) in the blood, and 
25 to 60 mgm per cent (free) m the urme Sulphap3ndme is 
less soluble tb&a sulphantlsmidc, absorption is more diffi- 
cult and less regular Attainable concentrations of sulphapyn- 
dine are therefore sometimes below the ranges stated but may 
nevertheless be effective Both drugs are partially detoxicated 
in the body by the formation of acetyl derivatives, which are 
found m the blood and excreted in the urme along ^vlth the 
unaltered drug The amount of conjugation vanes greatly, and 
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the acetyl compounds seem to have no bactenostatic action 

(Helmholz and Osterbcrg, 1937) 

The relative merits of mandelate and sulphonamide therapj 
may be summarized briefly m the following statement —Both 
are efficient and may be relied upon to cure 70 to 80 per cent of 
cases of unnary tract infection after eight to fourteen days' 
treatment Mandelate is imtant to the stomach and urinary 
aadification is at times a troublesome detail From the import- 
ant view point of the patient s comfort sulphamlamide is there- 
fore the drug of choice but unfortunately, its toxic effects are 
more lihely to be senous Mandelate is more expensive, a 
representative proprietary preparation costing 12s 6d for a 
weeks supply, exclusive of acidifier and indicator, as com 
pared wnth sulphamlamide at 2s td Details of the individual 
case iviU often provide a clear indication for treatment For 
example a patient whose renal function is so impaired as to 
interfere with concentration of mandelate and acid will be more 
likely to improve on sulphamlamide, which acts at a lower con- 
centration Again the presence of prostatic enlargement and 
infection are indications for sulphamlamide The type of 
infectmg organism sometimes governs the choice of treatment 
Infections with B eoh and its vanants D laetts aerogenes, and 
most streptococci are amenable to either drug Sulphaml- 
amide IS meffective in enterococcal infections, but fortunately 
this organism responds well to mandelate treatment 
pyocyaneus and B prolem infections require sulphamlamide 
Staphylococcal infections do not yield satisfactonly to mandel- 
ate, and many cases are disappomting wnth suphamlimide 
Here uleron (four half gramme tablets daily for six dajs) or 
sulphapyridine may be substituted Immunization with staphy- 
lotoxin IS also worth a trial Sulphathiazole, a recent addition 
to the sulphonamide group, is claimed to be a more powerful 
anti staphylococcal agent than the others and this has lately 
been confirmed by Helmholz (1940) as far as unnary disinfection 
IS concerned Crystallization of the insoluble acetyl denvative 
of this drug in the unnary tract is a possible source of trouble, 
but can apparently be avoided by keeping the unne alkaline 
Cases of mixed infection, e g B colt and enterococci are not 
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rare, and the complementary actions of the two drugs may be 
utilized by giving a course of sulphanilamide and afterwards 
one of mandelate 

Cases which are resistant to treatment, or those which re- 
lapse, call for complete investigation oi the conformation and 
function of the genito unnary system The difficulties attend- 
ant on poor renal function have already been considered 
Patients wth renal obstruction, as by stone or enlarged pros- 
tate, are prone to relapse unless the underl5ring condition is 
treated surgically A course of sulphonamide therapy covering 
the immediate pre- and post-operative penod nviU lessen 
materially the operative nsk Failure in children almost 
always means the presence of congenital abnormahty of the 
unnary system, and this should be sought by cystoscopy and 
pyelography 

PyeUtis of pregnancy is bkely to be obstinate on account of 
the obstructive element of uretenc compression by the gravid 
uterus Sulphanilamide is well tolerated, and is often success- 
ful, whereas mandelate aggravates the hyperemetic tendency 
Patients shoivuig symptoms of uretenc obstruction such as 
severe renal pain, ngors, vomiting, and fever, should be nursed 
in the prone position \vith the middle section of the mattress 
removed If this is unsuccessful, continuous uretenc cathe- 
terization after the method of Due and Evans (1939) may be 
instituted 
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CHAPTER XII 


STIMULAl^T DRUGS 

T he clinical uses of drugs which stimulate the central 
nervous system are chiefly symptomatic and palliative 
’The treatment of schizophrenia (Meduna, 1935) and related 
depressive states by induced cardiazol convulsions is almost 
the only example of the curative use of a stimulant drug 
Stimulants are -widely used for their action on the medullary 
centres m circulatory failure, acute respiratory disease, asphyxia 
of the newly born or drownmg, deep anaesthesia associated with 
respiratory arrest, and also as antidotes m narcotic poisonmg 
The investigation of antidotes to poisomng with barbiturates 
and other substances used to procure basal anaesthesia has 
drawn attention to a group of analeptic drugs The name 
analeptic, using the word in the opposite sense to cataleptic, 
suggests a drug which possesses awakening properties, by 
virtue of Its stimulant action on the cerebral cortex, e g picro* 
toxin and cardiazol The analeptic group is commonly ex- 
tended to mclude drugs which have, in addition, a powerful 
stimulant action on the respiration and circulation, and bene- 
ficial cardiac effects Analeptics are often used to counteract 
circulatory shock 


3IECHANISJI OF DEPRESSION 

Shock, or collapse, may develop rapidly as a result of trauma 
or hiemorrhage, or m the course of acute infections, sepsis or 
intoxication It is characterized by ashen grey pallor, impaired 
mental acuity, cold perspiration, shallow respiration, a thready 
pulse, and a fall in blood pressure The condition is usually 
associated with disordered penpheral circulation rather than 
with any intrinsic defect in the heart or in the central nervous 
control The capillaries are dilated and engorged and their 
walls become mcreasmgly permeable Exuded fluid stagnates 
153 
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m the capUlary bed, thus decreasing the venous return to the 
heart and the volume of blood m active circulation As the 
blood pressure falls m developing shock the sympathetic centre, 
which IS regulated by the pressure m the carotid smus is stimu- 
lated, the heart works to the maximum of its abihty and the 
arterioles contract Under these conditions the value of a drug 
cannot depend upon its power to stimulate either the circula- 
tory centres or the heart itself As the circulation fails, made- 
quate coronary flow causes madequate oxygen supply to the 
heart, cardiac output falls, and the compensatory mechanisms 
are impaired by the resulting medullary ansmia An$mia of 
the respiratory centre completes the vicious circle by further 
depletmg the oxygen supply to the heart and bram The 
efficacy of any dnig used to break this vicious circle probably 
depends pnmanly on the stimulant action which the drug 
exerts upon the respiratory centre All stimulant drugs m com- 
mon use (some of which are desenbed bnefly m the followmg 
paragraphs) are capable of stimulatmg the respiratory centre 
and producing secondary beneficial cardiac effects and there- 
fore all possess some degree of analeptic action Ephednne 
and benzedrine, which dilate the coronary vessels by peripheral 
sympathetic stimulation m addition to stimulating the medulla, 
may prove to be particularly valuable analeptics for use m 
circulatory disorders 

DRUGS AND PREPARATIONS 

CAFFEINE stimulates the entire central nervous system 
as a beverage it is used for its cortical action, therapeutically as 
a medullary stimulant, and m toxic doses it increases spinal 
activity Its action, unlike that of most stimulants, is not fol- 
lowed by a phase of depression, hence its safe use m poisonmg 
wth opium or alcohol Caffeme facilitates the transimssion of 
impulses through the conductile muscle of the heart, which 
may add to its value m the treatment of circulatory failure 

Caffeina et sodit benzoas {B P) z to $ grams subcutaneously 

STRYCHNINE stimulates the nervous system more power- 
fully than cafieme, and has a singularly marked action on the 
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qjmal cord Acute poisoning is characterized by tetanic con* 
vulsions of spmal ongui In clinical doses strychnine increases 
reflex response and muscle tone,but its reputation asa‘* tonic,” 
when given orally, largely depends on the improvement m 
appetite caused hy its bitter taste, and on increased mtestmal 
movement due to a direct action on the gut Stiychnme is a 
powerful respiratory stimulant and therefore a valuable 
analeptic, although it has no direct action on the heart Cough- 
mg and expectoration may be increased owing to exaggerated 
reflex response and mcreased tone m the chest muscles 

InjecUo slrychmna {BPC)$toio imnuns subcutaneously (about 
r/30 to 1/15 gram strychnme hydrochloride) 

CAMPHOR potentially causes convulsions, which are dome 
m type and of cortical ongm, thus resembhng all the common 
convidsant drugs, ivith the exception of strychnine Camphor 
stimulates the medullary centres, but its insolubility and slow 
absorption detract from its usefulness for this purpose, neither 
does experimental mvestigation of its cardiic actions lend sup- 
port to the belief that it acts clinically as a direct cardiac 
stimulant Local sensory imtation at the site of injection 
may stimulate the medullary centres refiexly Such an action 
would be comparable to that evoked by injection of spmitts 
alhms, or by spntim amtnonta: aromatxctts or brandy in con- 
tact ivith the gastnc mucosa 

injeetto camphorcB C ) i lo m ohve oil, 8 to 30 mmuns 
subcutaneously 

CARDIAZOL {leptazol, melrazoV), pentamethylenetetrazol, 
IS a white powder, soluble m water Its actions resemble those 
of camphor, but are more potent and certain, due to its ready 
absorption Induced cardiazol convulsions, of an epileptiform 
type, are used m the treatment of schizophrema Experi- 
mental evidence (Wemer and Tatum, 1939) sho^vs that cardia- 
zol has a higher safety factor than picrotoxm or coramine when 
used for this purpose, but Tooth and Blackburn (1939) have 
drawn attention to the risk of memory impairment after con- 
vulsive treatment Cardiazol and picrotoxm are the two most 
effective anti-aniesthetic drugs They shorten the sleeping 
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tune and the recovery period in expenmentally mduced nar- 
coticpoisoning (BarIow,i935,andHjortf;fl/,i938) Cardia- 
20l IS a powerful respiratory stimulant and exerts a* typical 
analeptic action when used m shock or in acute respiratory 
disease associated with arculatorj' failure In the heart-lung 
preparation it has no influence on the heart tone or the coronary 
flow, and it is probably rendered less effective in the presence 
of orgamc heart disease 

Non-official, supplied by Knoll, London, ij grams m tablets for 
oral administration m ampoules for hypodermic or intravenous 
mjection (repieat in thirty to sixty muiutes if necessary ) Ampoules 
wth a three times bigger dose, for use in grave cases of narcotic 
poisoning to be admmistered by slow intravenous or mtramuscular 
injection until the patient wakens 

CORAMINE {wkdhamtde), pyndine-^-carbonic acid diethy 1 
amide, is a yellowish liquid, miscible tvith water It resembles 
cardiazol in its cortical convulsant action, but is less potent 
Corarome is not used to induce convulsions per se, nor is it as 
effective as cardiazol for waking patients from narcosis Cora- 
mine is a less rapid and potent medullary stimulant than car- 
diazol, but qualitatively the drugs are similar in their action 
and use on the medullary centres In the heart -lung prepara 
tion coramine, unlike cardiazol, maeases the coronary flD^v, 
an action which may add to its value m acute heart failure 

Non offiaal supplied by Ciba London, in 25 per cent solution, 
15 to 30 muums orally Ampoules (l c cm ) for hypodermic or 
intravenous injection (add to continuous intravenous salme dnp m 
treatment of shock) 

PICROTOXIN is a crystalhne substance prepared from the 
seed of Cocculus tndicus It induces clonic convulsions and is 
a powerful medullary stimulant Expenmental results suggest 
that picrotoxin wll prove to be one of the most valuable anti- 
dotes in severe grades of poisoning by barbiturates or other 
narcotics 

Picrotoxtn (BPC) i/ioo to 1/25 erain 

EPHEDRINE, the chief alkaloid of the Chinese plant, Sla- 
Huang, IS used as a stimulant of the central nervous system 
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m the treatment of narcolepsy Ephednne is also an efficient 
analeptic in the treatment of arculatory disorders, as its 
central action is reinforced by penpheral effects charactenstic 
of sympathetic stimulation It inhibits the breakdown of 
adrenahne in the body, thus causing general vasoconstnction, 
increased coronary flow, and acceleration and augmentation 
of the heart beat Ephednne is of value in the treatment of 
cardiac syncope attnbutable to mtnnsic disorder of the beat, 
but should be avoided, because of its action on the heart, in 
shock due to coronary thrombosis 

Ephedrinis hydrocklonditm {BP) J to if grains orally or 
hjpodennically 

BENZEDRINE has a charactenstic stimulant action upon 
the higher psychic centres A clinical dose, taken by a normal 
person, leads to increased self confidence, lessened fatigue, 
good humour, talkativeness and sleeplessness Benzednne is of 
paramount value in the treatment of narcolepsy, but its rela- 
tive merit as an antidote in narcotic poisomng is stiU uncertain 
Benzednne has a penpheral sympathetic action similar to that 
of ephednne 

Non-official, supplied bj Menley and James London 

Benzedrine sulphate 5 mgm in tablets 

LOBELINE (Curtis and Wngbt, 1926) is an alkaloid which 
specifically stimulates the respiratory centre by lowenng the 
threshold of its response to carbon dioxide Carbon dioxide 
itself, 5 to 10 per cent , is the natural and most effective respira- 
tory stimulant Lobeline and carbon dioxide are used in the 
treatment of respiratory failure, e g asphyxia of the new- 
born, carbon monoxide poisoning, respiratory arrest dunng 
anassthesia The peripheral actions of lobeline resemble those 
of nicotine, and it is contraindicated in myocardial disease as 
it depresses the heart 

Non official Lohehne hydrochtonde, maximum dose f gram 
f gram intravenously in i per cent solution 
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CHAPTER XIII 


SEDATIVES AND ANALGESICS 

P AIN, whether of acute, subacute, or discomfort type, 
affords fonts relief many problems to the practitioner The 
treatment of continuous or intermittent acute pain, recently 
described for injuries by Balme (1938, X939) and for certain 
surgical conditions by Dodd (1938), presents, as a rule, fewer 
difficulties than the relief of subacute or mild pain, which, 
although real to a sensitive patient, gives to the physician 
little evidence of mental distress 
Pain must be regarded as one of the special senses Its 
V. perception is dependent upon imtation or injury of special 
peripheral receptors or *' end organs,” impulses from which 
are conveyed through sensory nerves and particular spinal 
tracts to an area adjacent to the lateral nucleus of the thala- 
mus Here, the pam is first perceived consciously, but the 
recognition at the thalamic level is of gross changes of pam 
and temperature Exact discnmmation and analysis of 
the sensation as to locality, area, relative intensity and char- 
acter, occur in the sensory cortex, where also originate the 
anxiety and distress which pain arouses Pam is physio- 
logically a protective sensation, which may evoke reflexly 
either the withdrawal of the part from the imtant or, when 
appropnate, the immobilization of the irritated area Pam 
may, however, be pathological, for example, when slight pain, 
or even a normal stimulus, is a^ravated by a facilitated 
conduction, or a hypersensitive j^rception, into a severe 
pam 

It IS clear from this summary that the positions at which the 
sensation of pain can be mitigated or abolished are four — 
(i) The penpheral receptor (cutaneous or deep) , (2) the con- 
ducting paths (nerves or spinal cord) , (3) the thalamic per- 
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ceptive centre, and (4) the cortical appreciative centre The 
medical terms for pam-relicvmg drugs — sedatives, analgesics, 
anod3mes, obtundents, and anaesthetics — convey no pharma- 
cological meaning unless qualified by adjectives — local, spinal, 
central, or general — as in the case of anesthetics 
This section considers the relative ments of the measures 
which are of value to relieve pain of varying types and ongms, 
but does not enter into discussion of indirect anodynes, such 
as the value of iodides m syphilitic penostitis, sahcylates m 
acute rheumatism, or purgati\es in colic 


SUPEnnCIAL ANODYNES, ANALGESICS, OR OBTUNDENTS 

Two physiological prmciples lend support to the accepted 
clinical value of local sensory stimulants or " counter imtants ” 
in relieving pain arising from the penphend receptors, namely, 
(t) that the impulses from the new sensory stimulus or ” pain " 
Villi occupy entirely the conducting paths and also the atten- 
tion of the sensory cortex, to the exclusion of the former per- 
ception or consciousness of pain This also explains the relief 
of “ referred " pain by cutaneous imtants applied to the 
pamful area , and (2) that a constant shght stimulus to sensory 
endings induces fatigue of the imtabihty or ' depression ’* of 
the receptors 

Into this category falls the use of heat in the forms of the 
india-rubber hot-water bottle, the crushed linseed poultice, 
or the more expensive cataplasma kaoltm co , the last has 
the advantage that the volatile oils— thymol methyl salicy- 
late, and peppermmt — which it contains — ^prolong the anal- 
gesic effect of the heat, a similar action is achie\ed by the 
mustard poultice or turpentine stupe 

The pharmacopoeial Imiments afford ample choice of rube 
facient anodynes for the relief of pam from sprains, myalgia, 
lumbago, and fibrositis , their local vasodilator effect and the 
subjective sensation of watmth contnbute to the relief they 
afford For more localized application, for instance to small 
neuralgic areas, more concentrated, saponaceous or fatty 
preparations of volatile Oils are better, such as the menthol 
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and wntergreen creams or ointment^ Liquor • lodi mitis is 
also serviceable The superficial anodyne action of volatile 
oils, e g clove oil, thymol, is appbed m dentistry for the rehef 
of pain from sensitive dentine or from an eiqjosed pulp. 

LOCAL ANESTHETICS 

The employment of the local anxsthetics — cocaine, procaine, 
percaine, for surgical and other purposes, has recently been 
described by Romanis (1938) In general, as a surface anesthe- 
tic for mucous membranes, cocaine hydrochlonde still retains 
its superiority, oiving to its easy absorption Hence it is 
incorporated (usually 1/20 gram) in antiseptic pastilles and 
lozenges for painful tonsilbtis and pharyngitis, and in supposi- 
tories (i grain) for painful hemorrhoids Cocame has been 
supplanted for interstitial injection, regional and spmal 
anesthesia, by procaine and others, v-hich rarely cause toxic 
symptoms Benzocame (anesthesin) and orthocaine (ortho- 
form), being sparingly soluble in mter, are useful anesthetic 
dusting powders for bums, ulcers, pnintus and itching skin 
diseases, oiving to their sloiv solution, their analgesic action 
persists, and benzocame (lo per cent m an ointment basis or 
suppository) affords rehef for several hours in anal fissure and 
piles Quinine and urea hydrochlonde (2 per cent ) has been 
used as an anodyne antiseptic for wounds , its analgesic effect 
IS less, but much more prolonged than that of cocaine , un- 
fortunately, it delays the healing of wounds and its use should 
be restricted to temporary application to painful surface 
wounds or bums 

TIIALAIIIC DEPRESSANTS — ANALGESIC ANTIPYRETICS 
The central antipyretics lower febrile temperature by 
influencing the heat regulating centre m the corpus stnatum 
so as to lower the point of thermal equilfbnum , their power of 
relieving pain is due to a similar depressant action on the 
thalamic cell station on the path of the pain fibres These 
drugs can relieve pain — often of a <»nsiderable degree — without 
interfenng ivith the intellectual functions of the cerebrum, 
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although by rehevingpain. they often act indirectly as soporifics 
Tlieir anodyne action is most successful for the relief of head 
ache, neuralgia migraine, referred pain, sciatica and fibrositis, 
and pain from dental canes or pulpitis, but they also are 
worthy of tnal, before resorting to morphine, in pam ansing 
from wounds, fractures, tabes, acute gout, and even carci- 
noma The important drugs m this group are acetylsahcylic 
acid phenacetin, acetanilide, phenazone and amidopyrine Of 
these, acetylsahcylic acid and phenacetin (acetophenetidin) 
are relatively innocuous although, in sensitive persons, the 
former may cause facial urticana and cedema, and the latter 
erythematous rashes and, more rarely, owing to slow formation 
of para aminophenol, methaimoglobin2emia wth symptoms of 
cyanosis cardiac weakness and breathlessness Calcium acetyl- 
salicylate, more soluble than the acid, acts ahttle more rapidly, 
and the potency of phenacetin is said to be increased by pre- 
scnbmg wth it half its weight of magnesium oxide Ace- 
tanilide (antifebrin), which undergoes decomposition into para- 
ammophenol more rapidly than phenacetin, is rarely used now 
because of the frequency of toxic effects 
Phenazone (antipynn) being freely soluble, acts rapidly 
although for less time, because it is quicUy excreted It does 
not cause methasmoglobin formation but not uncommonly 
produces skm rashes and circulatory collapse Amidopyrme 
(pyramidon), although a better analgesic than the others, is 
liable to produce severe agranulocytosis and caution should be 
observed m its use An unwelcome feature of the action of 
analgesic antipyretics is their proclivity to cause sweating 
Commonly, phenacetin, phenazone or acetylsalicylic acid, as 
an analgesic, is prescribed along wth caffeme citrate (r gram) 
in powder or tablet form, the combmatfon is effective, par- 
ticularly for headaches and neuralgias, but the cerebral stimu- 
lant action of caffeine may retard sleep the substitution of 
theobromine for it in some propnetaiy tablets is not logical 
Many proprietary analgesic preparations consist simply of 
mixtures m therapeutic doses or compounds of these drugs 
ivith an hypnotic, usually a barbiturate Amidopyrine is a 
frequent basis and its presence is not always apparent from 
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the proprietary name. The following is a representative, but 
incomplete list of such preparations. 


DRUG 

1 DOSE 

COMPOS1TIO’^ 

Sonalgin 

I tablet 

Pbenacetia grains, bntobarbitone grains 

Vegama 

1-2 tablets 

Pbenacetin 3| grains, acetylsalicylic ac. 3i 
' graitis, codeine fjto grain 

Phenazone and caneine citrate 

Migraimne - 

8-15 grains 

Novalgin * 

5-15 .. 

Fbenazone, sodium inethyl.amino>methane 
sulphonate of. 

Amidopyndine, i mol , with barbitone, 1 mol 
(6 grains) 

Amidoovnoe at grams, allobarbitone 4 gram 

Veraraon - 

1-2 tablets 

Cibalgin 


Amidophen* j 

1-2 capsules 

i Amidopynne 3^ grams, phenacetm i gram, 
cafleine 1 t^in. hvosevamus extr. 1 gram 

Allonal 

1-2 tablets 

Amidopynne i) grams with allyl tsopiop} 1 
barbitone i gram 

VeropiTon - , 

r-2 

Amidopvnoe grams, barbitone 2} grams 

Compral 

1-2 .. 

Amidopynne with tnchlor ethyl urethane (7I 
grams) 

Amidopynne with " novalgin (5 grams) 
Amidopynne with bntyl-ctuoral oy^te 

Gardaa 

1-2 .. 

Tngemm • ■ 

4-8 grams 

Asaatme • 

4-8 M 

Amidopynne with butyhchloral hydrate 

Sotnaosal • 

1-2 tablets 

Amidopynne 2| grams, brom isovalenasyl 
nrea 5 grams 


Fqt det&ila of other timilar propnetAnes $c« Extr^i PbanDacopsia. I, 1936; 
n, 1938; and '* A I^escnbers List," Roberts & Co , 76 New Send Street, 
W.x. dthEditioa. 1938 (which gives prices). 


Such combinations are easily prescribed as powders or 
tablets, the choice and dosage of analgesic and hypnotic 
being varied to suit the requirements of individual patients; 
for convenience, there is available the tabellae barhitoni et 
amidopyrinas (B.P.C.), dose i tablet, which contains bar- 
bitone 2 grains, and amidopyrine, 4 grams. To show the 
comparison in prices, the B P.C. tablets cost 3s per hundred, 
whereas two near proprietary relatives cost 7s 6i and 10s. 6i. 
per hundred. None of the salts or derivatives of phenazone 
or amidopyrine has exhibited any real therapeutic advantages 
over the parent substances. 


CORTICAL SEDATIVES AND ANALGESICS : CENTRAL ANODYNES 
It should be recollected that there are pharmacological 
differences between the progressive actions of the organic 
hypnotics (and the general aniEsthetics) and the more specific 
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cerebral and medullary actions of morpbme General injestlie- 
tics, including alcohol, and most organic hypnotics, depress the 
central nervous system m the reverse order of its evolution i e 
progressively, the intellectual, perceptive, sensory and motor 
cortex, the spinal cord and, finally, the medulla, so that, by 
selection of a suitable dosage, these drugs may be employed as 
simple hypnotics, or may be given, m amounts suffiaent to 
allay pain by the depression of the sensory cortex and probably 
also of the thalamus It is. honever, important to remember 
that the dosage which vnll alleviate pun is, as a rule, not far 
short of that capable of causing depression of the medullary 
centre of respiration 

Morphine, on the other hand, has a selective action on the 
pain centres and can relieve pain without necessarily inducing 
sleep, although cerebration is retarded and respiration is 
slow^, even by small doses 

The drugs regarded as hypnotics do not, in therapeutic 
dosage, rebeve painful impressions but, by depression of the 
cortical perceptive areas, so minimize or ebmmate those 
external impressions upon which consciousness depends that 
sleep ensues, the depression necessary to mdnce sleep does 
not need to be deep, if the ordinary means—the darkened 
quiet room and comfortable temperature — are taken to reduce 
stimuh from the penpheral r^eptors The problem in 
insomnia is more frequently to mduce sleep less frequently, 
to mamtam it for the former purpose a short-acting hypnotic 
IS often adequate, for the latter, one of those which have a pro- 
longed effect may be required 

Vaiying degrees of cortical depression can be achieved by 
the use of bromides, alcohol, paraldehyde chloral hydrate 
and the barbiturates Except m the case of the bromides, the 
cerebral actions of these drugs are similar and apart from 
cbnsiderations of prescnbuig and side actions, there is less 
problem in selecting a suitable hypnotic than in learning by 
expenence the appropnate dosage for individual cases and 
in choosmg, according to its tune of action, the most favour- 
able time for its admimstration Many practitioners confine 
themselves to one or two hypnotics which they have learned 
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to use With satisfaction and success, others discouraged by 
failure to achieve uniform results after trying many, encourage 
the search for new drugs m an already over stocked field 

Bromides depress selectively the mtellectual and motor 
areas , hence they are of particular value as sedatives in states 
of mental or motor excitement but their actual hypnotic power 
IS relatively weak Although there is reason to doubt if the 
bromme ion in complex organic hypnotics pla5rs any important 
part in their action, it is true that the initial excitement which 
may precede sleep, when induced by an organic h5pnotic can 
be reduced or avoided by the previous administration of 
sodium bromide It is recognued now that no advantage is 
gamed by usmg mixtures of the three bromides — sodium potas- 
sium and ammonium 

The utihty of alcohol in mild insomnia is well knowm Par- 
aldehyde— as a draught with i 6 parts of cinnamon water 
flavoured with tincture of orange— acts in fifteen mmutes and 
provides a natural sleep of about eight hours duration inthout 
after effects, other than the odour of the drug w hidi is excreted 
in the breath, paraldehyde is safe for cardiac and respira- 
tory diseases Chloralformamide and chlorbutol (chloretone) 
are less rehable and slower m action than chlor^ hydrate, 
they are, however, both safe and useful in insomnia of cardiac 
or nervous ongm and chlorbutol which is a local anjesthetic 
in the stomach, often prevents or alleviates sea sickness 
Chloral hydrate when prescribed m dilute solution flavoured 
wth orange, acts wthm thirty mmutes and is a rehable general 
hypnotic, the nsk of its depressmg cardiac muscle is over- 
rated, but it IS not ideal smce habit is easily acquired and 
fatty degeneration of the liver is a sequel of its frequent 
use 

C 3 tbr<^usl (adaha) is a naJd hfjKKftic wiich acts asaaSy 
within half an hour and produces no after effects , it is effective 
in mducing sleep but this may not last more than four or 
SIX hours Bemg almost tasteless, carbromal is prescribed (10 
grams) as powders or tablets in preference to paraldehyde or 
chloral, m insomnia arising from mental anxiety, restlessness 
and cardiac disease 
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Sulplional and methj Isulphonal (tnonal) are not used as 
routine hypnotics because of their slow absorption, which 
makes the time for their admmistcation somewhat difficult to 
estimate, and because of their slow excretion, which causes 
drow'siness and lethargy on the next day, but in the treatment 
of mental cases this ** hang-over ” has its value 
Tlie derivatives of barbituric acid or malonyltirea vary m 
their hypnotic action according to their stability and rate of 
excretion Those which ate most easily destroyed and rapidly 
excreted have a brief intensive action Hexobarbitone soluble 
(evipan sodium), 40 to 150 minims of a 10 per cent aqueous 
solution, or pentothal sodium (sodium ethyl methyl butyl- 
thiobarbiturate), 7 to 15 grams in 5 per cent aqueous solution, 
can be used as intravenous general aniesthetic agents Hexo- 
barbitone, 4 to 8 grams given orally, miUates in ten mmutes 
sleep which passes into natural sleep Others less rapidly 
detoxicated are used prior to general anesthetics as basal 
narcotics, their effective action lasts from four to six hours 
Pemocton, 45 mmims of a 10 per cent solution and pentobar- 
bitone, 3 to 5 grams in 150 mmims of stenle water may be given 
intravenously, or pentobarbitone li to 3 grams amytal } 
gram per lb body-vs eight, sodium amytal ^ gram per lb body- 
weight are more usually given by rectal mjection although 
they may be given orily— pentobarbitone ij to 3 grams, 
amytal to 5 grams and sodium amytal j to 3 grams Those 
wluch are more stable and less rapidly excreted are satisfactory 
hypnotics and sedatives, namely, barbitone phenobarbitone, 
phemitone, allobarbitone phanodorm and butobarbitone 
All barbiturates are depressants of the respiratory centre 
and their margins of safety, as represented bj the fraction 

mmimal lethal dose rtanl This figure is for evipan 5, 

therapeutic dose ^ or 

allobarbitone 2 5, pentobarbitone, butobarbitone, amytal and 
phanodorm 2 4 pemocton 2 1, barbitone i 6 and phenobarbi 
Vtirre 1 •27, *A/i, viiny he. va hyprvatic. dAses. 

whereas it is relatively safe m the smaller dosage used as a 
sedative m epilepsy Tlie statement that barbiturates do not 
reheve pain is erroneous, their utility for this purpose depends 
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on dosage and relative safety As has been shown, they maj 
be suitably combined with analgesw antipyretics to potenti 
ate their pain reheving properties With regard to duration 
of action, this may be judged from the average length of 
the stupor they cause m rats, namely pentobarbitone 4 
hours pemocton 5 hours amytal 6-20 hours, phenobarbitone 
allobarbitone, butobarbitone 20 hours, and barbitone 20-30 
hours, generally speakmg, chnical experience confirms this 
sequence 

Many practitioners do not realize the close chemical rela- 
tionship of the barbiturates owmg to their appearance under 
proprietary names The foUouing list shows their relation 
ship and common sjmonyms The symbol B A represents 
barbituric acid (sometimes called malonylurea) the formula 

of which IS 


COVSTITUTION or BARBITURATIS 

Kttto&al Pbeart aetliTl >BA 

Gvjpan Hdjom 

S4<liumu]tofVaietlirt-OC<rcIabtiMr(tDetb>l CA >BA«C1 

Barbiuoe (vcreul) DMtbrI B\ >BA 

Sod. talt — Wt teo« (medjoal) 

BuuborbiMM fMn«nl B«oaai Bairl-ttb^I BA 

Fatobaibltetif (oesbcuJi 

Sod um«allo(li»(DetbTt-bol>i«lk>l BA C, 

AfliTtil (Mdiiue MlC •• amrut <olab[«) Ito-aoKb«ib\J BA 

PbeDObubltose (lamioa) (atdcnall |>b«oy|.v(b*l BA 

PbeiBjtOne (pratnmi]) h iwlhTi pbonTl^lbT-! BA 

PbaRodocm CTWh«Kn*l-<(b)'l BA 

Hcbaral Sodtumtalt of h«<)i-elb>i BA C.H -CiH 

AUobatbftone {dial) D aOrl BA {C,H, 

Ailoaal acompouodolamulopTTinwiDi Isoprop^ aUjI BA C|H >0,11 

Proponal Ds-propjl BA (C,H \ 

PcrnoctoQ Sdium salt of brODallrf butyl BA C,H,BriC,H 




>BA 

>BA 

>BA 

>BA 

>BACH, 

>BA 

>&A 

>BA 

>BA 

>BA 

>BA 


Barbitone and its sodium salt (soluble barbitone) act withm 
half an hour, do not influence the digestive, cardiovascular, 
respiratory, or renal system, and are easily taken m tablet 
form, hence they have largely displaced other hypnotics for 
securing sound sleep of about eight hours' duration in the 
insomnia of neurasthema, fevers, and cardiac diseases and as a 
sedative in thyrotoxicosis and chorea Barbitone is, however, 
excreted slowly, and therefore some drowsmess or lethargy 
during the day after its administration is common 

Allobarbitone (dial), J to 3 grams, and butobarbitone 
(soneryl, neonal), i to 2 grains, act hke barbitone but have 
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a slightly wider margin of safety and are less liable to cause 
lassitude on the following day, the latter possesses more 
decisive analgesic properties than otlier barbiturates used as 
sedative hypnotics 

The soluble sodium am3rtal, i to 3 grains, acts more rapidly 
than amytal, if to 5 grams, both have a less lengthy sopo- 
rific influence than barbitone and rarely produce any after 
effects Sinularly, phanodorm 3 to 6 grains, and hebaral 
sodium, 3 to 6 grams, act ripidly but, bemg excreted more 
quickly, are also less lasting soporifics than barbitone Pento- 
barbitone (nembutal) to 3 grams, acts rapidlj but for a brief 
period , Its mam value is as a basal hypnotic, but pentobarbi- 
tone 3 grains, ivith chloral liydrate 30 grains dissolved m 
lemonade, is a useful sedative and analgesic diinng the latter 
part of the first stage of labour 

Proponal, 2 to 8 grams and somnifaine — a solution of salts 
of barbituric and allylpropyl barbitunc acids — 8 to 16 mmims 
are powerful sedatives and hypnotics suitable chiefly for mental 
cases or to control convailsions m eclampsia status epilepticus, 
or tetanus In urgent circumstances these convulsive con- 
ditions can also be treated by the intravenous administration 
of pentobarbitone or sodium amytal 

It IS insufficiently realized that the average lij*pnotic doses 
of these drugs, e g barbitone 8 grams, phenobarbitone i gram, 
IS about four times greater than the sedative dosage which may 
be repeated at four-liourly mlervals 

Phenobarbitone (lummal, gardenal) and its soluble and more 
rapidly actmg sodium salt, differ from other barbiturates in 
that they are less satisfactory hjpnotics but mamtam a good 
and — bemg slowly excreted — proWnged sedative action upon 
the motor, and to a less extent upon the sensory cortex They 
are therefore efficient means of alla>ing excitement and rest- 
lessness m th^Totoxicosis and of reducing the frequency and 
seventy of the fits m epdep^ without matenally impamng 
the patient's intellect or reflexes as do bromides Pheno 
barbitone is of service also to relieve migraine and neuralgic 
pains In full doses phenobarbitone is also used to dimmish 
spasms and convulsions in eclampsia, status epilepticus, tetanus, 
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and strjchnine poisoning, soluble phenobarbitone may be 
given by h5rpodermic injection m such cases 

Phemitone (prommal) 1 to 2 grams, thnce daily, is e\ en more 
satisfactory than phenobarbitone m severe cases of epilepsy, 
in which It controls the major fits with less drowsmess and 
mental impairment Rntonal, 3 grains is at present on trial 
for the treatment of epilepsy 

Epanutm (solantom) sodium diphenyl hydantomate ij to 6 
grams, is a feeble hj'pnotic but a good depressant of the motor 
area It is used as a sedative m epilepsy, sometimes m com- 
bmation ivith phenobarbitone as a hypnotic Toxic effects are 
skin rashes, gingivitis ptosis and mental confusion 

MORPHINE AND ITS ALLIES 

Opium and its chief alkaloid, morphine, are cerebral seda- 
tives and ana^esics of the highest value if used m appropriate 
cases, as means of relieving or mitigating severe pain they are 
far superior to the analgesic antipyretics or organic hypnotics 
The most satisfactory results are achieved from morphine in 
pain of a constant or recumng type, even under its influence 
acute exacerbations of pam although amehorated, are appre- 
ciated It IS also when pam is the disturbing cause that 
morphine is most successful as a sedative and hypnotic 

In acute abdominal disease morphine should be avoided or 
used only m small doses until diagnosis is certam, unless the 
nervous collapse and shock subsequent on the severe pam 
render it essential for the patient’s relief It will effectively 
reheve the pam — ^but also obscure the symptoms — of strangu- 
lated herma, intestmal obstruction appendicitis renal and 
biliary coke The pam of severe injury, fractures acute gout, 
and the later stages of caremoma, usually justifies the use of 
morphme 

The distressmg pam of coronary occlusion can be alleviated 
by morphme, and the dose may be increased above the 
pharmacopceial limit provided a watch is kept upon the 
respiration, morphme does not impair the cardiac functions 
m any way, hence, apart from the nsk of mducmg habit, 
there is no reason to %vithold it as a means of rehevmg 



172 MODERV THERArElTTICS 

apprehension and pam and of promoting sleep m cardiac 
diseases 

There is no doubt that morphine has been abused m the 
treatment of lobar pneumonia If it is realized that it is a 
depressant of the respiratory centre in the medulla then the 
justification for its use depends mainly on the state of that 
centre In early stages to relieve pleuritic pam and to ensure 
by rest and sleep the conservation of the patient s resources 
it IS valuable but it is obviously dangerous in later stages 
when the respiratory centre is fatigued Its use as a depressant 
of the related cough centre should be reserved for cases in 
which the sputum is scanty but coughing pamful or prevent 
mg sleep 

Tlie method of admmistenng morphine has become 
mcreasmgly by the hypodermic syringe this is justifiable 
when its immediate action is desirable but for most patients 
oral admmistration is preferable and there is no reason why 
instead of the unpleasant tincture of opium morphine 
hydrochloride in solution should not be given by mouth or 
the hypodermic tablet be dissolved m water at the bedside 
and given by this route Many physicians prefer papaveretum 
(B P C ) (omnopon alopon opoidme pavopm) — a mixture 
of the hydrochlorides of the opium alhaloids — for oral 
administrations in doses of i/6 to 1/3 gram m sleeplessness 
due to pam 

Relatives and derivatives of morphme have been explored 
to find nnalgesic substitutes which will produce neither con 
stipation nor habit There are two groups of these — 

(i) The analgesics resembling morphine Papavenne hydro 
chloride 2 to 4 grams is a weak central analgesic and is 
employed rather to relax spasm of plam muscle — intestmal 
bronchial or ureteral — and to loiror blood pressure it is 
useless climcally as a substitute for morphine although it 
does not cause hsbti Ihhydcwnccphmcae 
(dilaudid) orally 1/12 gram hyoodenmeaUy 1/32 gram is 
about ten times more active — ^hwee its small dose — ^as an 
analgesic and respiratory depressa^ than morphme It has 
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\vith truth been advised as a more potent And lasting means 
of relievmg intense pain than morphme but its nsks are 
higher Botli tolerance and addiction havs followed its use 
Dihydrocodeinone acid tartrate (dicodid) orally 1/13 grain 
relieves less se\ ere pain and is less toxic than dilaudid but 
it IS really more effective for treating cough Dihydroxy 
codeinone hydrochloride (eukodal) orally 1/12 gram is some 
what more toxic than morphine over which it has no advant 
age (Myers 1933) 

(2) The respiratory and cough depressai^ts Diamorphme 
(heroin) methjlmorphme (codeme) ethylrnorphine (dionin) 
and benzylraorphine (pemomn) have much less powers to 
relieve pain than morphine but relatively p’eater depressant 
action on the respiratory and cough centres They are 
therelore clmically more useful m bronchitis pulmonary 
emphysema and whoopmg<ough but especially with dia 
morphme their effect upon the respiratory rate should be 
watched They are less constipating than morphme Com 
bmations of these alkaloids with barbiturates in order to 
enhance their analgesic powers have been prepared e g 
ethylmorphme di allyl barbiturate (diomn + dial) but such 
combinations when therapeutically necessary can be achieved 
by prescnbmg mixtures of either morphme or codeme wnth a 
suitable barbiturate 
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CHAPTER XIV 


ANTIPYRETICS 

A lthough it was noted from the earliest times that m 
many states of disease the patient felt sensations of heat 
or that his skin was hot to the touch, it was not until about 
1870 that exact records of his body temperature began to be 
kept as a routme Before the mvention of the thermometer 
this ^\ould of course have been impossible, and after ther- 
mometers had been made available for general purposes they 
were still too slow and cumbersome to find their way into 
general medical use, although the work of Cume (1797) shows 
that he, at least, ivas aware of their value 

' A careful attention ” he savs ‘ to the changes of the animal 
beat, and to the state of those functions on which it depends and 
by which it is regulated, though more requisite in febnle diseases, 
perhaps, than in others, is however, of importance throughout the 
whole circle of diseases *' 

The subject, however, was largely neglected until the publica- 
tion in 1868 by Wunderhch of his work '* Das Verhalten der 
Eigenwarme m Krankheiten," in which were mcorporated 
temperature charts m various types of disease This work, 
and the review of it published m 1870 by Clifford Allbutt, drew 
the attention of the medical world to the importance of tem- 
perature changes which have ever since been regarded as one 
of the most important diagnostic signs Allbutt at the same 
time described a modified thermometer which was sufficiently 
smaff to carry in the pocket, and accurate enough for the purpose, 
and which is essentially the same as the clinical thermometer of 
to-day, except that the recording of the maximum temperature 
reached was achieved by the inclusion of an air bubble m the 
mercury column instead of by the constricted stem now m 
use 

^Vhen it became realized that a very large number of morbid 

jf 177 
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states were accompanied by an mcrease of body temperature. 
It was inevitable that seat^ should be made for methods of 
treatment which were followed by a fall m that temperature, 
smce this seemed to mean a recovery from the disease Wun- 
dehch noticed that a fall of temperature could be mduced by 
bleeding or by the application of cold to the skin, and he adds 
that the same result follows " the mgestion of a number of 
medicmes,” mcludmg calomel, tartar emetic, lead, digitahs, 
veratria, qumine, acids, and saline laxatives and emetics Out 
of this vaned hst gnimne is the only substance that is recog- 
nized as antipyretic to-day, and the effects of the others on 
body temperature are probably due to arculatory depression 
It IS rather curious that he makes no mention of alcohol, 
although Its effect was certainly known at the time From 
then onwards the synthesis of organic compounds and their 
investigation was continued on an increasing scale, and m 1875 
the antipj^etic action of the salttylaUs was discovered A few 
years later the same property was found in phenol and resorcin, 
although these were too toxic for therapeutic use, and in 1884 
the first drug manufactured for purely antipjTetic use was put 
on the market under the name of anupynn 
Smce then a very large number of compounds have been 
synthesized with this object, but before describing their action 
it IS necessary to consider the mechanism which mamtains the 
body temperature vvithm fixed limits, whether in health or 
disease Those limits, m a healthy adult man, are* about 
97*5'’-9g* r , the variations taking place accordmg to the time 
of day and the site at which the temperature is measured The 
maximum is usually found between 3 and 7 p m m day w orkers 
This constancy is of course dependent on the mamtenance of 
an exact balance between heat production and heat loss. 

HEAT PRODUCTION AND HEAT LOSS 
Heat is produced mainly by the contraction of the body 
Tircfttlts, tfAkiw 'ill tsiiryiffig vw vi ♦Aa 

tone Mmor sources of heat are the metabolism of food 
matenals in the liver and the katabohsm of the tissue celL. 
xn general Heat is lost chiefly from the skm, by dilatation of 
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the skm vessels and evaporation of sweat A slight loss occurs 
through the respiratory tract, faeces and urine 

It has been known for a long tune that the maintenance of 
the balance between production and loss is a function of the 
nervous system It was formerly thought that the effective 
mechanism was located m the corpus striatum, but this view 
was abandoned when it ^vas discovered that removal of this 
region of the cerebrum did not abolish the power of heat regula- 
tion although it did to some extent limit the range withm which 
regulation ivas possible so that such an animal ivas less able 
to withstand extremes of temperature When, however, the 
whole of the fore-hram is removed the ammal becomes ' cold- 
blooded ” or poikdothermic and takes the temperature of its 
environment 

It IS no« generally agreed that the region of the bram which 
IS responsible for maintaining constancy of temperature is 
some part of the h5rpothalamus probably in the neighbour- 
hood of the tuber cinereum, although its activities may be 
modified to some extent by nervous influences from higher 
parts of the bram In this connexion it is noteworthy that the 
regulation of temperature is particularly sensitive to over- 
dosage of drugs of the barbiturate group, which are known to 
act mainly on the thalamic region One effect of barbiturate 
poisonmg is to render the orgamsm ' cold blooded There is 
evidence that this centre or mechanism which regulates the 
temperature of the blood, is acted on by influences of t\\ o kinds 
One set consists of afferent impulses conung from the cutaneous 
nerves, the more superficial end-organs reacting to external 
cold and the deeper ones reactmg to nse of mtemal tempera- 
ture These nervous influences are part of a rapid mechanism 
The other set is constituted by changes m the temperature of 
H’hxrJ? ^}ot^s thrasgb the sen’oas sysiesi liseM The 
response to these is usually dower 

The reaction to coohng is twofold Heat is conserved fay 
contraction of the cutaneous vessels and more heat is produced 
This increased production is brought about chiefly by contrac- 
tions of the voluntary muscles, these contractions bemg either 
contmuous, as mcreased tone, or mtermittent, as shivermg A 
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minor source of heat is an increased activity of the glands of 
the body, and there is also evidence that prolonged cooling 
results in increased activity of the thyroid gland, which hber- 
ates a large quantity of thyroMne Avith resulting increased 
metabohsm and heat production 

Reaction to heat consists almost wholly of increase in heat 
dissipation, which is brought about by dilatation of the cutaneous 
vessels, and an increase in sweat secretion causing heat loss by 
evaporation There appears to be very little provision for 
decreasing heat production , in fact an increase m temperature 
tends to accelerate metabohsm and so unless this can be m 
some way compensated, to a further increase 

WSE IN TEilPERATURE 

A nse of body temperature above the normal bmits can be 
caused m vanous ways From what has just been said it is 
clear that if external warmth is applied and heat loss isprevented 
the temperature must go up This occurs m heat-stroke, when 
a high external temperature combined with heat loss which is 
inadequate on account of a moist atmosphere or excessive 
clothing may cause such pyrexia as to produce coma and death 
It IS also possible to raise the body temperature by the passage 
tlirough the body of high frequency electnc currents These 
encounter high impedance m passing through cell membranes 
and so liberate large amounts of heat, more than the cooling 
mechanisms are able to dissipate 

Besides these physical methods of raising the temperature 
there are certain chemical substances which cause a nse of 
temperature when they are present in the circulation Among 
such substances are included many proteins and their break- 
down products and particularly, bacterial toxins It is a 
familiar fact that the presence in the body of disintegrabng 
blood, clot or necrotic muscle (as after cardiac infarction) causes 
a raised temperature m the absence of infecting organisms, 
ancf ti’r^^eigi’rf o/ CiVe CenTperaCctre rttsy indecstKM d 

the extent of necro'- js But by far the most common cause of a 
raised temberature is the presence in the body of bactena, with 
the resultin'^ liberation of toxins or other bactenal products 
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into the circulation These substances do not impair the 
functional capaaty of the heat regulating mechanism They 
only cause it to maintain the body temperature at a higher 
level, and the initial nse is produced by a decrease in heat loss 
This decrease is effected by \asoconstnction in the skin This 
in turn renders the skin cold and so stimulates the sensory end 
organs there and sets up reflex shivenng so increasing the 
temperature further Finally, the blood reaches the raised 
temperature which the thermostatic mechanism is now to 
maintain, and any tendency to nse further is stopped by the 
normal heat dissipation processes so that the patient becomes 
flushed and feels warm 

The increase m body temperature causes an increased basal 
metabohc rate and an increase m unnary nitrogen This 
increase is in punnes and creatme as well as in urea , it is pro- 
vided by the breakdown of tissue protein and is accompanied 
by loss of body-weight Respiratory rate and pulse rate are 
increased and the blood pressure faUs, partly from dilatation 
of the peripheral vessels and partly from reduced efficiency of 
the heart 

"Whether the raised body temperature which accompames so 
many bactenal infections is beneficial or harmful to the subject 
IS a question which is much in dispute There seems no doubt 
that a raised temperature increases the abihty to destroy 
certain micro-organisms It increases the phagocytic capaaty 
of the reticulo endothehal system, it increases the rate at which 
immune bodies are formed and it lessens the viability of micro 
organisms The last is commonly made use of in the p3rrexial 
treatment of neurosyphihs On the other hand an excessive 
temperature causes great discomfort, and in certam disorders, 
such as entenc fever, cooling by cold baths or sponging may 
actually aid recovery as well as increase the patient s 
comfort 

An effect of pyrexia wbidi is not always reahzed is the 
wastage of tissues which it entails When the blood tempera- 
ture IS raised its oxyhsemoglobm is dissoaated more easily at 
the oxygen Unsion which is found in the tissues This leads 
to increased oxidation of the tissues and a need for larger 
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amounts of foodstuffs which in conditions of disease are 
difficult to assimilate A lower temperature will be accom- 
pamed by less tissue oxidation and thus by less need for an 
increased diet 

All these considerations tend to sbcfw that some control of 
pyrexia is of value m combating disease, although moderately 
high temperatures are harmless and may be even beneficial 
Exact hmits are difficult to lay do^vn and probably vary in 
different diseases, but a ivorking rule might well be to maintain 
the body temperature between about 101“ and 103® F This 
obviates the hannful effects and discomfort of extreme hyper- 
pyrexia without losing the advantages of a moderate degree of 
fever Control can be exercised by external cooling or by the 
use of antipyretic drugs 

METHODS OF CONTROL 

Exlerual coohng has been used m many febnle conditions but 
15 said to be of particular benefit in entenc fever The patient 
IS immersed m a tepid bath and at the same time the skin is 
rubbed bnskly The effect of this fnction is to prevent the 
cutaneous vasoconstriction which would otherwise occur and 
would prevent the blood from being effectively cooled by the 
bath Cooling can be continued until the patient feels cold 
but should be stopped if shivenng occurs Less drastic coolmg 
can be earned out by a cold pack or by sponging with tepid 
water In each case the object is to apply external cold without 
causing the vasoconstnction which would prevent the cold 
water from coohng the blood stream 

In heat-strohe the temperature regulating mechamsm has 
broken down completely The higher the temperature n&es 
the greater the metabohe breakdown and more heat is set 
free The only means of deahng with this condition is the 
application of external cold and this is best done by rubbing 
iwfh 2CS, ox by blowing aix by a fan on to the wet body In 
either case it is important to iraaember that as the temperature 
falls less heat iviU be formed by metabolism Cooling goes on 
woth an acceleration and the apphcation of cold should cease 
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when the temperature has fallen to about 103® F or it may fall 
much too low and cause collapse 
When, however, pyrexia is due to disease, that is to say to 
the presence of abnormal substances in the blood stream, the 
temperature regulating mechamsm is still functioning It is 
in fact to the effect of these substances on the nervous mechan- 
ism that the pyrexia is due, and it is m such conditions that the 
anltpyrehc drugs cause the temperature to fall From what has 
been said it is clear that the quantity of heat produced in the 
body IS very difficult to control Diminution of heat produc- 
tion IS a slow process, lU adapted for the varying conditions 
of life, and only brought into action by lasting changes of 
environment 


ACTION OF DRUGS 

Adaptation to the needs of the moment is earned out by 
changes m heat dissipation by nervous control of the circula- 
tion through the skin and of the sweat glands The anti- 
pyretic drugs act on the nervous mechanism of heat stabiliza- 
tion and they lower febnie temperature by causmg an mcrease 
in heat loss It was at one time believed, from the expenments 
of Gottlieb that qumme was an exception to this rule, and that 
it caused a decrease m heat formation but this view is no longer 
generally held Except as regards its special action on the 
malanal parasite the antipyretic effect of qumme is produced 
m essentially the same ^vay as that of the other drugs which 
are used for this purpose, although there is some evidence that 
qumme acts on a lower part of the vasomotor mechamsm than 
do the other drugs, since it causes some lowermg of a febnie 
temperature after high section of the spinal cord Other 
antipyretics fail to effect this and it is universally agreed that 
fs 22 ienipcrsttire u’hrch folhus is 

due to an effect on the cerebral part of the heat-regulating 
mechanism situated m the hypothalamus, resultmg m an in- 
creased heat loss through dilatation of the cutaneous vessels 
This dilatation is confined to the vessels of the skm and does 
not lead to a fall of blood pressure, which is of course mainly 
dependent on the calibre of the visceral vessels 
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DRUGS AVAILABLE 

It IS convenient to divide the antipyretic drugs into three 
groups diffenng in their structure and to some extent in their 
effects Tliese groups are —(1) The salicj lates , (2) the amido- 
pyrme group , (3) the acetanilide group 
THE SALICYLATES — ^From early times preparations of 
the bark of the iviUois (sa/w) were used m the treatment of 
fevers and rheumatism and m 1830 an active glucoside, salicin, 
was extracted from it Salttylic acti was prepared from .saltern 
in 1838 and was synthesized m i860, and for many years there 
w as acute controversy as to the relative merits of the "natural ' ’ 
and S5mthetic acids It is now umversally agreed that their 
Qjj effects are identical It is chemically ortho- 

hydroxyhenzoic acid, and has the structural 
1 1^ formula shown here, and it is a rather curious 

fact that the isomenc meta and para compounds 
are devoid of pliysiologtcal activity The acid is itself too 
imtant for mtemal use and is always given as a salt, usually of 
sodmm and prescribed wath added bicarbonate to ensure that 
no free acid is liberated m the stomach Sodmm saUcylate 
acts as an antipyretic m all febrile states, but its effect is much 
more marked in acute rheumatism than m any other disease 
In other fevers other antipjTetics are usually preferred, 
owing to the undesirable results which sodmm salicylate often 
brings about These results are unavoidable and always result 
from adequate dosage For an adult 20 grams may be given 
eveiy two hours with at least an equal quantity of bicarbonate, 
until toxic symptoms develop These at first consist of nausea 
and tinnitus The nausea may go on to vomiting and there 
may also be headache and vertigo Some albummuna is 
usual, and there is a decrease of unnary excretion with water 
retention m the tissues Large doses may cause nephntis 
The onset of tliese symptoms, espeaally of vomiting, may make 
it necessary to cease or reduce the administration of the drugs 
but, unless it is quickly resumed the temperature wall rise 
agam, and it is highly desirable to keep up the concentration of 
salicjlate m the blood for some time after rheumatic symptoms 



ANTIPYRETICS 185 

have disappeared Regarded only as antipjTetics, some of the 
derivatives of sahcyUc acid are of more importance than the 
acid itself The most familiar is acetylsalicyhc aad, which is 
marketed under vanous trade names of which the most familiar 
IS “ aspirm ” 

Acetylsalicyhc acid has the structural formula showm here, 
O CO CH ^ more powerful antipyretic and anal- 

’ gesic action than the salicylates Its insolubihty 
I P and rather greater toxicity make it unsuitable for 
use m the large dose necessary m acute rheumatism 
There is some uncertamty as to its exact fate m the body, and 
it probably diSers m detail m diderent mdivnduals and con- 
ditions of the ahmentary canal when it is taken It is capable 
of bemg hydrolysed m normal stomach contents, and a part is 
probably so broken down with the liberation of free sahcjhc 
acid and consequent gastnc imtation Some samples even 
contain free salicylic acid, and this probably explains the 
differences which many persons find m the habihty of acetyl- 
sahcyhc acid to cause mdigestion, and it has recently been 
asserted that examination by the gastroscope shows uiflamed 
patches of gastnc mucosa where particles of acetylsalicyhc acid 
are restmg on the surface It is ccrtam, however, that a part 
of what is ingested is absorbed from the ahmentary canal un- 
changed, and after large doses it is said that 25 per cent of the 
salicylates of the unne consists of unchanged acetylsahcjhc 
acid The differences between the analgesic and toxic effects 
of acetylsahcyhc and salicylic aads bear out the same con- 
clusion 

As with the other antipyretic drugs, these analgesic effects 
are regarded to-day as of much more importance than the 
antipyretic effects for which they were at first introduced In 
the case of acetylsalicyhc acad this effect is a matter of common 
knowledge, and severe pam may be controlled by adequate 
dosage The irritant action on the stomach can be avoided to 
some extent by the use of the soluble calcium salt Other toxic 
effects are not common, and consist chiefly of vanous skm con- 
ditions, espeaally oedema of the face and respiratory mucous 
membrane, with possibly urticaria These conditions are pro 
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duced by small doses m susceptible persons, but the idiosyncrasy 
is rare 

A substance which is alhed to the sahcylates and is about 
equally effective as an antijq^etic is cinchophen or phenyl- 
COOH quuiohne-carbo'^hc acid, as shown Its mam 
^\y%r H lower the renal threshold for unc 

I Jl J'* * acid excretion and so increase the unc acid 
excretion It ^vas introduced as a remedy for 
gout but it has to be used with great care on account of its 
habiUty to cause a toxic hepatitis wth yellow atrophy 

THE AMIDOPYRINE GROUP — ^This group includes the 
first substance which was synthesized for use as an antipyretic 
drug It was named by the maker “ anitpyrtu ' and has been 
placed m the Pharmacopoeia under the name of phenazone It 
IS a denvative of pyrazolon and has 
C H formula sho\vn here The only 

* cH — c CH member of the group which 

^ is much used m this country is 
amxiopynne, m which the H of the pyrazolon nng is replaced 
by N(CH3)| Both substances cause an increase m heat loss in 
fever through dilatation of the cutaneous vessels, as has been 
already described for the salicylates Both are markedly 
analgesic and are used for this purpose more than for their 
antipyretic effect Phtnazone acts on a part, of the tempera- 
ture regulating mechanism whicli is situated m the brain 
Unlike quinine it has no antip)a'etic effect after high section of 
the spmal cord It is particularl> liable to cause skin rashes, 
and some individuals are unable to tolerate quite small doses 
on this account The rash usually takes the form of rounded 
erythematous patches, which may become bullous On 
recovery a pigmented area is left, but such an area quickly 
becomes erythematous again if another dose is taken Large 
doses may cause collapse 

Atmdopynne is sometimes known by its trade name of 
pyraimdon It has antipyretic and analgesic properties very 
I jVft those of phenazone and is slightly more effective It has 
not so great a tendency to cause skin rashes, but it is now 
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kno\ra to be prone to cause in susceptible persons the very 
grave condition of agranuloq/tosis Tlus consists m a marked 
decrease in the number of pol3miorphonucIear leucocj^es, which 
may disappear completely from the circulation The symptoms 
of the disease are severe inflammation and ulceration of the 
phaiynx and throat, wth fever and collapse The reasons for 
the special idios5mcrasy of certain individuals are not known 
It has been stated that women at or after the menopause are 
espeaally hable, but the number of cases is fortunately too 
small for statistical certainty Prognosis depends chiefly on 
the degree to which the condition has advanced before it is 
detected, and patients who are taking amidopynne regularly 
should undergo a blood examination at mterv^s since there is 
usually a marked drop in the leucocyte count before other signs 
appear This dangerous possibihty is now generally recognized 
and amidopynne is used with caution but it is not so wdely 
known that amidop5nne is a constituent of a number of analge- 
sic drugs which are marketed under trade names and which 
entail the same dangers The presence of the other drug, 
usually a soporific, wth the amidopynne reduces the dosage 
of the latter and thus its danger, but exceedingly small 
doses are enough to cause dangerous reactions in susceptible 
subjects 

These compounds or mixtures include ‘—Veramon, in which 
it IS compounded with barbitone , abalgin m which it is com- 
pounded with diallylbarbitunc acid (or ' dial * ) , dtsmenol or 
amidopynne and parasulphamidobenzoic acid and allonal, 
aimdopynne and aUyl isopropylbarbitunc aad The quantity 
present in each of these is harmless to normal subjects but may 
be dangerous if given to persons who have an increased sus 
ceptibihty as the result of a previous attack 
A dnsfdy alhed r-nippouod which ns riajined to be free from 
the nsk of causmg agranulocytosis is " isopropyl antipynn ” 
which has the formula shown here 
C H fl closely 

* * H related to amidopynne but does 

* * not contam the N(CH3)2 which is 

beheved by some authonties to be responsible for agranulo 



i88 


MODERN THERAPEUTICS 
cytosis It IS marketed by the makers as a constituent of a 
analgesic which they call sartdone 

THE ACETANILIDE GROUP — ^Thesc drugs are some- 
times known as the coal tar antipyretics, from their chief 
source They cause a lowenng of febnle temperature by the 
same mechanism as the members of the preceding group The 
substitution of a hydrogen in the benzene nng by an OH or an 
NHs confers on the substance a strong antipyretic and analgesic 
activity, but the simple compounds, such as aniline or phenol, 
are too drastic for therapeutic use and cause collapse Their 
action IS modified by replacing one of the H atoms in cither or 
both of these side chains by some other radical, and in practice 
it IS found best to choose either CjHj or CHjCO for this 
purpose 

A number of such compounds have been synthesized One 
of the earliest was aceiamltde, as illustrated It has powerful 
antipyretic and analgesic properties but has been 
1 I found dangerous as compared with other members 
wu rw rr\ S^oup It was put on the market under the 
NH CM, CO jjjfjje of anttfebnn and is used as an ingredient of 
many propnetary ' headache powders " A number of cases of 
acute and chronic poisomng have been reported and it has also 
occasionally caused an addiction, with senous excitement 
symptoms on discontinuance Acute poisoning causes symp- 
toms of collapse wnth circulatory failure, chrome poisoning 
causes mental and physical weakness, leucocytosis, and in 
particular a cyanosis which is generally beheved to be due 
mainly to the formation of methaemoglobm although the 
presence of sulphsmoglobm has been desenbed m some cases 
Cyanosis may begin within a few days after the drug is first 
taken and increases gradually with continued administration 
It may take a fortnight to disappear 

AH the members of this group are believed to produce their 
therapeutic effects through bemg converted in the body 
„ to paramidophenol as indicated and all of 
them are denvatives of this substance The 
best known and most typical is perhaps phenaceHn, shown here 
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OC H drastic action of the paramido- 

A * ® phenol has been modified by the replacement of a 
hydrogen in each side group, so that the produc- 
CH CO paramidophenol in the body is delayed and 

® prolonged, and its effects are less drastic and more 

lasting 

A large number of similar derivatives of paramidophenol are 
now available, and it is superflous to enumerate them Their 
effects differ in degree only, and can be guessed m each case from 
their constitution on certain general principles These may be 
summanzed as follows 

(i) Toxicity and therapeutic effiaency run more or less parallel 

(2) Toxicity IS more reduced by the substitution of an alkyl 
^roi^ {eg CiHj) than by substitution of an acidic group {eg 

(3) Toxicity IS more reduced by a substitution m the NH, group 
than in the OH group 

(4) Reduction of toxicity is proportional to the size of the group 
introduced 

The toxic effects have already been descnbed They consist of 
methsmoglobmsmia and cyanosis in a few cases and occasion- 
ally collapse when overdoses have been given Signs of circu- 
latory failure may be due to a cessation of the stimulant effects 
of high temperature as a result of the antipyretic action, and 
It IS not advisable to lower the temperature very far or very 
quickly 

HOW TO REDUCE TEMPERATURE 

For the purpose of bringing do\vn a fcbnle temperature 5 to 
10 grams of either phenacetm or phenazone may be given every 
two hours until the temperature reaches the level desired For 
the reasons given on page 182 of this article, that level should 
not be below about 103** F When that level is reached smaller 
doses may be used at less frequent intervals Each dose pro- 
duces its maximum effect in about tivo hours and wears off in 
about eight hours 

All these substances are, however, much more widely used as 
analgesics, mixtures of phenacetm and acetylsahcylic acid 
with a small amount of either codeme, caffeine, or qumine being 
u ell known It is believed by some that such mixtures are less 
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Toxic and more analgesic than would correspond mth the sum 

of their components, but exact valuation is difficult 

UNDESIRABLE EFFECTS 

Apart from the more senous toxic effects some undesirable 
results of these drugs are fairly common They include pro- 
fuse sweating and chills resulting from the methods of heat 
loss and the results of imtation of the stomach and kidney 
Erythematous rashes and stomatitis are also met with, par- 
ticularly after phenaaone and the liabihty to them increases 
with repeated use 

The analgesic effect of both the amidopynne and acetanihde 
groups of drugs is marked and is much more valuable than their 
effect on pyrexia It is most nohceable in pams of a rheumatic 
or neuralgic ongm and particularly m headache They are 
much less effective m pains due to injury The mechanism of 
their action is obscure They do not generallj cause drowsmess 
and do not remforce the action of the ordinary hypnotics On 
the other hand they are found by psychological tests to cause 
impairment in mental efficiency They prolong reaction time 
and decrease cutaneous sensibility There is some evidence 
that they affect the calibre of the meningeal vessels and if this 
15 so It might explam their marked action m the rehef of 
headaches since these are now known to be due in many 
instances to disturbances of the cerebral circulation 

Tire SULPHONAMIDZS 

The relation of the sulphonamtde group to the antipyretics is 
still a subject of discussion It is common knowledge that the 
sulphonamides are bactenostatic rather than bactencidal and 
it IS believed by many that in the body their function is to 
check the proliferation of bacteria rather than to destroy them 
The latter is earned out the usual defence mechanisms If 
this IS so the rapid fall of temperature which sulphonamide 
Ttiwcfpy -ac* tAT-er* -nioA. kft Tw of. 

the drugs rather than to destruction of the mfectmg organisms 
Several writers have claimed that the output of antibodies 
occurs at the same period of the disease whether sulphonamides 
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have been used or not, and that the amount of their output is 
not affected by the treatment Clinical experience moreover 
show's that sulphonanude treatment must be persisted m for 
some time after the temperature has fallen to normal 

OTHER ANTIPYRETICS 

In addition to the specifically antipyretic drugs which have 
been dealt ivith so far, several others have an effect on febnle 
temperatures which is secondary to other processes The 
action of Dover's powder is familar and its effect m fever is 
probably due to the cutaneous vasodilatation which mcreases 
heat loss Its action is due to its opium content A similar 
effect IS produced m fever by the mtntes or organic nitrates 
In health the heat loss caused by the cutaneous vasodilatation 
which they cause is at once compensated by mcreased produc- 
tion, but m fever the mechanism seems to be less readily respon- 
sive and some fall m temperature usually occurs Such drugs 
have very Uttle action on the temperature-regulatmg mechan- 
ism and their effects are more comparable ivith those of cold 
applications to the skin 

CONCLUSIONS 

It Will be clear from what has been said that all the anti 
pyretic drugs and methods are concerned more with decreasing 
the patient's discomfort than with actual therapy It is only m 
exceptional cases that the body temperature becomes so high 
as to be m itself a source of danger \Vhen such hyperpyrexia 
is caused by the action of organisms on the thermostatic 
mechanism it can be usefully controlled by drugs, and if the 
temperature can be kept down to about 103® F the patient 
w’lll probably be benefited The chief use of such drugs, how- 
ever, is without doubt m the control of pam, and it is m this 
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COUNTER-IRRITATION AND COUNTER-IRRITANTS 

F or centunes stimulation of the skm by mechanical or 
chemical means has been used m the treatment of disease 
To-day the hot-^vater bottle and electric blanket have largely 
replaced the hot bnck, and inlra red radiation the seton, but 
the relief they produce is similar, although views on the 
mechamsm by which relief is brought about have undergone 
many changes There is probably no fundamental difference 
between the counter-imtant efferts produced by mechanical 
and physical methods Lews (1927) has sho\vn that when 
the slon is imtated by any means a substance closely allied to 
histamme is liberated, and it is this that gives nse to the 
phenomena observed, such as local reddening, cedema, and 
nse of skin temperature A similar, although probably not 
identical, mechanism is responsible for the later effects, such 
as blistering This essential similanty in the effects produced 
by all methods of counter-imtation allows the choice of the 
actual method to depend upon such considerations as accessi- 
bility, convenience, and the psychological reactions of the 
patient 

It IS claimed that counter-imtation produces two mam 
effects In the first place pam is relieved, and m the second 
the underlying disease process is beneficially affected It is 
easy to confirm the former claim, for it is within the everyday 
expenence of the practitioner The latter is much more 
diificuJt tosubstantjafe, as wall besess nn page 

THE MECHANISM OF COUNTER-IRRITATION 
The explanation of the action of counter-imtation is closely 
connected with the concept of ** referred pain It is a well- 
knoivn fact that pam arising from a lesion of the hip jomt may 
be “ referred to the knee or from a canous tooth to the skin 
193 
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of the face This concept was extended to visceral pain by 
Mackenzie and by Head Mackenzie believed that the viscera 
were themselves insensitive to painful stimuli but, when they 
were attacked by disease, impulses ascended to the cord pro- 
ducing an “ imtable focus ” from which the pam was referred 
to the skin having the same segmental innervation as the 
viscus On this vieiv countcr-imtation acts by puttmg into 
the " imtable focus ” in the cord new impulses from the skm 
of a more easily bearable tj-pe, which tend to occupy the 
common path to the analysing centres in the thalamus and 
cerebrum, and so to exclude the pam arising from the viscus 
In addition, impulses may pass from the imtated skm to the 
cord, and thence to the diseased viscus, affecting it beneficially 
Recent work, however, by Morley {1931), and Lewis and KeU- 
gren (1939) has throwm doubt on the validity of the generally 
accepted views of the mechanism of Msceral pain Indeed, 
the latter observers conclude that there is no special form of 
pam, referred or otherwise, which is the lialJ mark of visceral 
disease, and that pam of visceral and somatic ongm cannot be 
distinguished as such Tliese observations do not negative the 
cunent vieivs as to the mechanism of the relief of pam by 
counter-irritants, but they throw doubts upon the necessity of 
applymg them to a well defined area appropnate for each 
given viscus Diagrams of such areas are given m many text- 
books Recently it has been shown by Hardy, Wolff and 
Goodell (1940), who have devised a simple method for the 
measurement of pam, that the threshold for pam can be raised 
by 35 per cent if a second painful stimulus is simultaneously 
mtroduced, even if it arises from a distant focus This suggests 
that the action of counter-imtants depends fundamentally on 
the limited m.bility of the analysmg centres to expenence 
simultaneously two sets of pamful stimuli, whether they enter 
th^ cord at the same level or not In actual practice, however, 
counter-imtants are found to give greatest relief when applied 

It ii» when the claim of counter-imtants to affect deep-seated 
disease processes beneficially is considered that greater difficul- 
ties ans^ A'*ijervous patlnvay does exist whereby sensory 
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impulses arising m the skin may produce reflex alterations in 
the blood supply of deep-seated organs The evidence that 
this actually occurs to any effective extent is, however, much 
less strong than is commonly supposed, and the simple hjper- 
aimia which can be produced would not necessarily have a 
beneficial effect on disease processes The observation of 
Burton Opitz and Lucas (1909), for example, that heatmg of 
the skin of the loin causes reflex hyperamia of the kidney, is 
often quoted m support of this view These observers, how- 
ever, also showed that coolmg of the skin has the reverse 
effect , yet the application of ice packs to the lorn is alleged to 
be as effective a form of counter-imtation as the application of 
heat There is, in fact, no satisfactory evidence that visceral 
lesions heal more rapidly if counter-imtants are applied to the 
skm overlying them The explanation of this time-honoured 
view IS probably due to a natural tendency to interpret the 
relief of pain as an indication that the condition givmg nse to 
the pam is undergoing improvement 

In addition to the treatment of visceral disease, counter- 
imtation is used ui the treatment of more superficial lesions, 
such as boils and bruises, and here the clinician is on surer 
ground Not only is pam relieved by the mechanism already 
described, but there is much evidence that beat, for example 
aids the resolution of inflammatory processes Counter- 
irntation maj give nse to more wide-spread effects, excitmg, 
for example, the medullary reflexes, as when respiration is 
stimulated by a cold douche These general effects are the 
basis of the use of stimulation of the skin, as by heat in shock 
and collapse 

INDICATIONS AND CONTRAINDICATIONS FOR COUNTER- 
IRRITATION 

From what has already been said it wuU be realized that the 
mam mdication is pam or discomfort The method is of clear 
value m treatmg superficial lesions, such as boils and bruises. 
and m painful lesions of the musdes, nerves, connective tissues, 
tendons and jomts, such as ieno^momtis.JibTositts, neuritis and 
various forms of arthritis Rehef is usually afforded m visceral 
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■pam, such as intestinal and renal colic, menstrual patn, and pain 
arising from inflammaUoti‘ of the lung and pleura In the 
majority of cases, however, the method should be supplemented 
by the administration of analgesic drugfe, either the anodyne 
antipyretics, such as aspirm or, m more severe cases, one of the 
opium alkaloids 

Coniratndtcaltons — Counter-imtation, and in particular the 
apphcation of imtant drugs, should be used ivith caution m 
patients ivith sensitive skins, more especially m children and 
m those hable to peripheral vascular disease, for example, 
diabetic patients and the older age groups 

METHODS AVAILABLE 

The methods available for countcr-imtation may be divided 
mto ph} sical and chemical Among the former are included 
the apphcation of heat and cold, cupping and the use of radiant 
heat, mfra*red radiation, diathermy and ultra violet light 
The chemical substances available for application comprise a 
large number of drugs which have the common effect of pro- 
ducing cutaneous irritation m greater or lesser degree The 
actual method of counter-imtation chosen will depend largely 
on the type of lesion which is to be treated and on the avail- 
abihty of the appropriate apparatus It must not be forgotten, 
however that the psychological element is often great and may 
well explam mdividual enthusiasm for one particular form of 
treatment 

PHYSICAL METHODS 

HEAT — The apphcation of heat in one form or another is 
the most common form of counter-imtation, and it is certainly 
onXof the most effective The heat may be applied either 
moisVas, for example, b> fomentation, poultice or cataplasma 
kaolin^B P , or dry heat may be used for example theelectnc 
blanketV radiant heat, mfra-red radiation, or diathermy. 

The /(mentation, although time honoured has many draw- 
backs iXretains its heat for a short space of time and, if 
applied to qpen septic areas, tends to diffuse the organisms 
For tlus rea^m boils should never be fomented 
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The linseed j>ouUtce retains its heat for a longer time but has 
substantially the same defects It is made by mixmg about 
three-quarters of a pound of linseed with one pmt of boUmg 
water and applying about half an inch thick on Imt 
Cataplasma kaolini B P (antiphlogistme) should be apphed 
thickly It retains heat relatively well and contains counter- 
irritant substances and antiseptics which mcrease its effect and 
safety 

The above three methods probably act partly by their 
sphnting effect, as they immobilize the affected part, and the 
beneficial results they undoubtedly produce on occasion is 
often due to this, rather than to their somewhat hmited capacity 
to convey heat 

Simple immersion in hot icaler of the affected part may 
occasionally be an effective method of applying heat Thus a 
septic wound may be immersed in a bath containing water as 
hot as can comfortably be borne An antiseptic, such as hydro- 
gen peroxide, should be added and additional hot ^vater poured 
in from time to time to maintain the temperature 
The electric blanket is a suitable method of applying heat to 
relatively large areas of skin for the relief of deep pam of the 
“ rheumatic ” type Its temperature should be thermo- 
statically controUed 

Radiant heal can be apphed simply m the home from an 
ordinary electnc fire or electnc light bulb, but care must be 
taken to avoid burning Speaal apparatus is required if it is 
desired to use only the infra-red (non-luminous) rays There is, 
however, some dispute as to whether the longer or shorter heat 
waves produce the more desirable therapeutic effects 
Infra red radiation gives nse to a painless and pleasant 
sensation of heat Beaumont (1936) concluded that for the 
rehef of psio it far surpasses &ny oth&r form of treatment The 
reader is referred to his book for details of indications and 
methods of use 

All the above measures act essentially by stimulation or 
mild imtation of the skin and the heat is rapidly removed by 
the blood in the superficial vessels If it is desued to affect the 
deeper tissues diathermy or tdlra short nave therapy must be 
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used Tliese methods are of undoubted value but are not 
strictly forms of counter-imtation, and the reader is referred 
to specialized articles fof details 
COLD — ^This may be af^hed as an evaporatmg lotion, a 
cold compress, or as an ice pack Greater rehef is sometimes 
afforded than by heat, and this method is well worth a tnal in, 
for example, bruismg or painful pleunsy 

OTHER PHYSICAL METHODS 

Ultra violet radiation may be applied locally for its counter* 
imtant effects to reheve such conditions as boils or fibrositis 
An overdose easily produces blistering and, unless given by a 
fully expenenced practitioner, this method has a smaller 
margin of safety than those already mentioned 
Dry cupping is still occasionally used for small lesions, such 
as bods, and for the rehef of localized, deep-seated pain It 
possesses no obvious advantages over more simple methods 
Leeches produce a profound psychological effect and occasion- 
ally, as when applied over the painful liver of congestive cardiac 
failure, give surprising relief 

CHEMICAL SUBSTANCES USED AS COUNTER-IRRITANTS 
A large number of substances ha\e been, and still are, used 
as counter irritants They have the common property of 
imtatmg the skm and, most probably they all act by causing 
the release of a substance closely allied to histaimne They 
are commonly classified as vesicants oxidpustulanis, 

according to the seventy of the effects they produce The last 
class are not now used and the vesicants are little used by the 
present day practitioner Almost all imtants may give use to 
blistering if apphed in a too concentrated form or for too long a 
tune Except ivith canthandes, the blisters heal slowly and 
care is usually taken to avoid this effect JIany of the milder 
rubefacients are apphed in combination especially in the form 
of Imiments Liniments are usually well rubbed mto the skin 
and the massagmg effect so produced is an undoubted adjuvant 
to their therapeutic action Sometimes counter-imtants are 
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first applied, and the part is then covered with strapping or 
cotton-uool It has been shown by Taylor (1923) that the 
rubefacients do not raise the subcutaneous temperature, and 
their action is therefore entirely superficial The subcutaneous 
temperature can, however, be raised by covenng the skin with 
cotton-wool and, m treating relatively superficial lesions, the 
apphcation of such a dressing may aid the effect of the counter- 
irritant The following are the more important substances 
which are used as counter-imtants — 

TURPENTINE is the most commonly used representative 
of the volatile oil group It has the ment of cheapness com- 
bmed with efficiency Blisters occur after prolonged applica- 
tion only, but must be avoided, as they heal slowly on account 
of the power of penetration of turpentine Its mild antiseptic 
action IS at times of value It can be effectively applied as a 
"stupe," that is, on flannel wrung out of hot water contammg 
turpentine Especial care must be taken to avoid too prolonged 
application 

CAMPHOR has a pleasant smell and is widelj used in 
liniments for the treatment of bruises, sprains or hbrositis 
It rarely produces blistenng 

MUSTARD contams a non-imlant glycoside which, m the 
presence of water, is acted on by an enzyme also present in 
mustard to produce volatile oil of mustard (all>l isothio- 
cyanate) The oil is mtensely irritant and penetrates, readily 
producing bhsters which heal slowly Mustard is best apphed 
as the plaster, which is immersed m warm water a few mmutes 
before application and applied for from fifteen to thirty 
minutes Mustard may ^ added to a Imseed poultice to 
enhance its effect 

CANTHARIDES can be applied as the plaster or as hquor 
epispasticus. The plaster must be apphed for about eight 
hours for blistenng to occur and is best removed at about six 
hours The hquor should be applied for short penods only, 
and with special care The blisters are relatively painless and, 
due to the poor power of penetration of canthandes, they heal 
rapidly Vesication is much less valued as a form of treatment 
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no^vada> s than fonnerly, and indeed it is difficult to justify 
on any modem view of counter-imtation 
IODINE may be appbed as the strong tmcture (liq lodi 
fortis) for its counter-imtant effects lodme is said to be 
rather milder m its action than most counter-imtants but, if 
the patient has a sensitive skin or If part is covered so that 
evaporation of the iodine is prevented, it may give nse to senous 
and painful blistenng \Vlien the skm is broken neither the 
strong nor the weak tmcture should be used 
METHYL SALICYLATE (oil of wintergreen) is a common 
constituent of Imiments for the relief of muscular or articular 
rheumatism A little is absorbed through the skin but 
certainly not enough to have any general action The smell of 
this substance is closely associated in the public mind with 
" rheumatism,” but it is doubtful if it has any advantage over 
other counter imtants m this form of disease Dilute methyl 
salicylate omtment (Ung methyl sal dil , B P C ) may be com- 
bined with an equal part of non-staming iodine ointment 
(Ung lodi denigrescens, B P C ) to give a nuld counter-imtant 
and antiseptic effect The dark colour renders the preparation 
attractive to some patients 

MERCURY is often apphed as Scott s dressing (Ung 
hydrarg co ) which contains metallic mercury and camphor 
It is used mainij for sprains and bruises Some mercury is 
absorbed which might presoinably be of value if the patient had 
coexistent syphihs 

CHLOROFORM is a powerful vesicant if evaporation is 
prevented, but when evaporation is free it has a mild rube- 
facient action only 

ALKALIS, and m particular anmonta, are occasionally used 
as counter imtants as constituents of hmments 
LINIMENTS contain one or more of the above substances 
m combination, in either an oily or aqueous vehicle Some 
contain, m addition to counter-imtants, substances such as 
acomte, belladonna or opium, m an attempt to produce a local 
anodyne action Such an effect would be of value m treatmg 
lesions such as bruises and sprains, but the evidence of its 
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existence is scanty Too httle attention has been paid to the 
careful observations on human subjects by Short and Sahsbury 
(1910), who failed to demonstrate any such action If, as seems 
highly probable, all the counter-imtants act by the release of a 
common histamine like substance m the skm, the choice of a 
liniment should be determmed by the intensity of action it is 
desired to produce, and by cheapness The following is a 
selection of liniments with their active constituents indicated 
(where not obvious from the name) m order of ascending pace 
Lm saponis B P (camphor) , Lm album B P C (turpentine) , 
Lin terebmthma B P (camphor and turpentine) , Lm camph 
BP , Lm ammomaeBPC (ammonia), Lin aconiti oleosum 
B P C (aconite, belladonna and chloroform) Lm meth sal 
BPC (methyl salicylate, menthol, camphor, eucalyptus), 
Lm chloroformi BPC (chloroform and camphor) There 
seems no reason to beheve that a greater use of the cheaper 
members of the senes would lead to a diminished rate of re- 
covery in the conditions for which they are apphed 

An advisory committee set up by the Government has 
recently deaded {1940) that the foUowng substances which 
have been dealt with here, are non essential and do not justify 
their importation or manufacture in war tune The suggested 
substitute is given m brackets Canthandes and canthandm 
(mustard), Imseed poultice (Cataplasma kaolmi) oil of pme and 
oil of camphor (turpentme), aconite (benzocaine) 

CONCXUSION 

To sum up, counter-imtation is a potent method for the 
relief of pam There js little evidence that it beneficially 
affects lesions of deep seated organs but considerably more that 
it IS of value when the damage is superficial, as m furunculosis 
or bruismg The choice of method of apphcation depends on 
availability and personal predilection Heat m one form or 
another is almost always acceptable The counter-imtant 
drugs differ m mtensity of action but produce essentially the 
same effects In makmg a choice it is reasonable to take into 
account their relative cost and, at the present time, the ease 
with which they can be manufactured or imported 
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CHAPTER XVI 


SOME MODERN DISINFECTANTS AND 
ANTISEPTICS 

T he substances dealt wth here are potent in killing bacteria 
or preventing their growth outside the body and so are 
truly bactencidal or bacteriostatic, they act locally (The 
sulphonamide group u ould probably never have been selected 
for therapeutic tnals on account of antiseptic properties ) A 
laboratory vorker may appear unsuited to deal wth this sub- 
ject, but Its study has been much neglected by others Sur- 
geons of the present day can claim to be Lister s grandchildren 
and great-grandchildren , and filial piety is so strong in some 
that to throw doubt on carbobc acid (phenol) as the antiseptic 
of choice seems almost like sacniege Many apply to v ounds 
vanou^ drugs such as horacic acid, iodine, eusol, various phenol 
analo^es or mercury compounds , but it is generally not clear 
whether or not these are regarded as equivalents differing merely 
in the appropnate concentrations The chief reason for this 
position appears to be that until fairly recently no genume 
therapeutic effect was to be expected from the available dis- 
infectants and antiseptics, and they were assessed almost solely 
by their capacity to kill tn vtlro suspensions of bacteria in 
\rater Oiganisms were exposed to a standard solution of 
phenol and, m parallel, to varymg dilutions of the antiseptic 
under test , the greater the dilution which killed organisms m 
the same time as was taken bv the phenol solution, the higher 
the efficacy of the new antiseptic was reckoned Then it was 
realized that if substances were to act as therapeutic agents, 
account should be taken of the fact that they must mfluence 
bacteria situated on the surface of various tissues or m their 
depths These conditions impose severe demands upon the 
antiseptic Although a compound were highly bactencidal tn 
vttro it might fail t« vtvo because rt was too poisonous for the 

ivj 
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Jiost either from damage to tissues locally or from toxic effects 
on vital organs when absorbed wid distributed through the 
body Also it might not be possible to brmg it into effective 
contact wth the infected site So attempts were made to test 
antiseptics under conditions similar to those existing m life 
the organisms instead of being suspended m water or saline 
were suspended m serum a fluid nch in protein and similar to 
the lymph of the tissues Many fairly powerful antiseptics 
suffer great reduction of their activity under these conditions 
mercuric chloride and other mercunals and iodine arc sinking 
examples 

But admixture with lymph is only one of the factors of 
account in infected tissues The antiseptic might be fixed or 
decomposed by the tissues and thereby inactivated this will 
tend to happen especially when extensive tissue damage has 
occurred as the result of trauma or mfection or an inflammatory 
reaction has led to accumulation of cells which may be degener 
ate or dead as m pus or bvmg as m granulation tissue 
Further any considerable mass of dead tissue such as the 
contents of an abscess or a portion of dead bone or other necrotic 
material cannot be thoroughly penetrated by an antiseptic by 
whatever route it is introduced When the infection is m an 
inaccessible situation m an mtemal organ or a hollow \nscus 
hke the gall bladder the problem is to direct the drug to the 
infected site Accordingly it must be clear that the need for 
surgical interference — mcision excision and drainage — cannot 
be obviated by the use of antiseptics When infection is 
generalized in the blood stream there is so far no antiseptic 
which ^vlll control it except possibly m certain experimental 
infections in small animals eg mice infected with pneumo 
COCCI and treated by optochui 

Obviously rational advances m the use of antiseptics 
depended on extensive study of their effects on living tissues 
and experimentally infected animals and as a result of work 
of this kind it appeared that therapeutic antiseptics were 
efficacious particularly m preienting the development of 
infection Tims it has been proved that when pathogenic 
organisms, e g virulent streptococci or diphtheria bacilli are 
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introduced into recent wounds or streptococci into the pen 
toneal cavity it is possible to allow an interval after inoculation 
and then to intervene effectively, even by bnef washing of the 
w ound ivith the antiseptic or introducing a quantity of it into the 
peritoneum respectively The animals appropnately treated 
survived mdefimtelj, whereas those untreated died from the 
infection within several dajs In the case of the infected 
wounds treatment by washmg similarly mth isotonic or hyper- 
tonic sahne had no effect on the course of the disease 

Such observations afford the clearest refutation of the view 
that antiseptics can only do harm when applied to infected 
tissues, and so are incapable of promotmg the suppression of 
mfection m wounds However, the therapeutic antiseptics do 
not sterilize a wound in the sense m which contaminated linen 
m a basin can be disinfected The best results are obtained 
generally by means of compounds which act as powerful 
bacteriostatic agents that is to say are capable m high dilutions 
of damaging selectively the vitality of the organisms and so 
enable the natural tissue defences to come into play Thus 
the therapeutic effect is due to the cooperated action of the 
drug and the host. The efficac> in this respect of substances 
like phenol and mercuric chlonde is much inferior to that of 
antiseptics such as acriflavuie (better euQavine *) and pro- 
flavine (Broivning 1937) There is also a inde difference in 
their respective actions on the tissues, the former t>'pes are 
well knoivn to be poisons both local and general whereas the 
latter are relatively harmless There is much evidence for 
this , only several observations need be quoted 

The eggs of trout contaminated with the bacilli of fish furun 
culosis can be sterilized by a solution of acriflavine (i 2000) 
which does not impair the later development of the fish whereas 
the concentration of carbolic acid required to kill the bacilli 
(i 200) also destroys the life of the eggs (Blake 1030) Again it 
has been recorded by Francis (Albert e( al 1938) that human 
leucocytes remain actively motile ui a i 2000 solution of acn 
flavine or proflavine for period up to i| hours whereas weaker 
solutions are bactericidal for strqitococci under similar conditions 

* Euflavine is the neutral salt corresponding to acnflavine and 
should be specified 
o 
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and \nthm the same time limits (Garrod, 1938) In wounds under 
contmuous treatment with eullaMne or proflavine \anous types of 
cells were seen in division at distances from less than one thousandth 
to one hundredth of an inch below the actual growing surface 
(Blachlock, 1929) 

Accordingly, antiseptics are now available whidi, as com- 
pared with the older types, arc much more effective against 
bactena, and at the same tuneless injurious to the tissues of the 
host, such are, among others, cttfiaviW (flCfi/tiinae) and fity 
flavine, quinaml (Armitage el al , 1929) and brtlUanl green * — 
all used in strengths up to i 1000 in o 85 per cent NaCl 
solution It should be noted, however, that there is no um- 
versal therapeutic antiseptic In selecting a suitable drug 
both the site of appbcation and also, in certam cases, the nature 
of the infecting organisms must be considered For instance, 
euflavine (acriflavine), proflavmc, and bnlhant green m a 
strength of i 1000 can all be applied safely to the skm t or 
wounds of the subcutaneous tissues, on the other hand, only 
the first two should be mtroduced mto the peritoneal cavity, 
where several ounces can be left without producing irritation, 
but here bnlhant green is highly imtatmg Euflavine and pro 
flavme may also be applied to other more debcate epithelial 
surfaces, but preferably m higher dilutions, 1 4000-1 10,000 , 
bnlhant green should not be used for these Again, Russell and 
Falconer (1940-4I) have showTi recently that i lOOO proflavine 
m isotonic sahne is practically harmless to living brain tissue, 
whereas euflavine or acnflavme m the same concentration 
causes necrosis and hsemorihage, just as do antiseptics of other 
chemical types 

PRACTICAL USES 

In suggesting practical uses those compounds are mentioned 
of which there are extensive records by Bntish workers 
Although other drugs may be capable of yielding similar 
results, they will not be referred to because the experience of 
their use is more lumted Also, applications in medical treaf- 

* Specify as sulphate, zinc free 

f Acnflavme idiosyncrasy has been described (Young and 
Hawking, 1938), but appears to be rare 
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ment and minor surgery will be stressed First it must be 
emphasized that there are certain situations in which so far no 
knowTi antiseptics have proved effective Thus it is not 
possible to dimmish the bacterial flora of the intestme by any 
antiseptic taken by the mouth or otherivise, apart from enemas 
actmg locally Agam, the foss® of the nose have a dehcate 
mucous membrane which normally harbours few orgamsms, 
although when there is catarrh vanous bacteria tend to be 
numerous , attempts to influence the nasal flora by antiseptics 
are likely to imtate the mucosa and to predispose to mfection 
rather than to dimmish it Also, no antiseptic admmistered 
by the mouth or by mjection reaches the interior of the gall- 
bladder m effective concentrations 

Although a self<leansmg action of the skm has been des- 
cnbed, m virtue of which bacteria placed on it soon cease to be 
recoverable, nevertheless pathogenic organisms, such as the 
pyogenic cocci, are not infrequently present on the surface and 
may also occur m the deeper layers of the epithehum When 
an abscess discharges on to the skin, contamination of the 
surrounding area mth pyogenic organisms readily occurs and 
m this «ay crops of satellite abscesses are liable to develop 
To prevent this, cleansing with an antiseptic must be earned 
out with a minimum of delay, smee organisms which have 
penetrated to the depths of the epithelium are probably never 
reached Prolonged contact with watery solutions should be 
avoided because maceration favours bactenal g^o^vth The 
advantage of an alcoholic solution, of course, is the rapidity of 
drymg 

lodme IS undesirable because of its imtating effect, which m 
some susceptible individuals may lead to severe “ bums," and 
at the best it is not a very effective antiseptic The most 
powerful skin dismfectant is probably " vtolet green ” soluhon, 
a mixture consisting of one half per cent each of crystal violet 
and bnUiant green in 50 per cent spint (hq tmetor , B P C ), 
which should be pamted on It is devoid of imtatmg action on 
the skm, but it stains intensely both* skin and fafancs On 
bedclothes, however, it can be decolorized by a solution of 
bleaching powder Bonney’s (1918) method of prepanng the 
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skm of ao operation area consists m painting the part, usually 
SIX hours before, then appl3nng a compress of lint soaked in the 
solution and covering wth thin waterproof which is kept in 
position until the time of operation This mixture may also 
be used with advantage as a "first-aid" application Fer- 
guson (1924-25) m South Afnca found among mme workers 
prone to septic injuries that when, instead of alcoholic iodine, 
violet-green was pamted as soon as possible on to wounds and 
the surrounding skin, and m the more severe injuries a pro- 
tective stenle dressing applied, there occurred " a remarkable 
reduction m the number of shifts lost from accidents '' 

When actual sepsn of the sktn exists, as in severely infected 
" seborrhoeic ' eczema of the head or groin, Smith (1922) has 
recommended eufiavtne incorporated in starch poultices accord- 
ing to the following procedure — 

4 tablespooofuU of nee starch and 10 grams cuHavine are mixed 
with a little cold water, t pint botlmg water is added and the mixture 
boiled mth constant stirring until it thickens When nearly cold 
It IS poured on to the dressing cloth so as to form a layer half aa 
inch thick, when quite cold and set it is covered ivith a single 
layer of gauie or butter mu«hn and apphed to the part This w 
changed three or four times daily and at each change the part is 
bathed with 1 1000 euflavine 

The same treatment has been used vnth good effect in sycosis 
(unpublished) In staphylococcal infection complicating eczema 
of the toes and foot, whether superimposed on mterdigital 
ringworm or not MacCoimac (iS>4o) apphes a dressing of 
I 20,000 euflavine 

To recenl superficial wounds a suitable antiseptic should be 
apphed as soon as possible Whereas no doubt the majority 
eventually heal satisfactorily, nevertheless a number, apparently 
tnviajl at the outset are followed by senous infection out of all 
piopioHion to their extent Further the discomfort pain, and 
loss of. working tune caused by even mild infections are uell 
worth avoiding After removing foreign matter, a wet dressing 
should be applied consisting of gauze soaked with 1 looo 
euflavine br proflavine Care must be taken to apply the 
dressmg soa\mg wet «s desenbed It must not be forgotten 
that these antiseptics ^ well as certain others, have an intense 
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affinity for cotton, as is shown by the latter taking on a deep 
colour when the solution is tinted If, say from motives of 
economy, the gauze is moistened with only a minimal quantity 
of the solution and then wrung out, this becomes merely an 
application of dyed cotton and practically none of the anti- 
septic IS free to act The dressing must not be allowed to dry , 
accordingly, when the injury is of considerable area and there is 
no sepsis, a waterproof covenng may be put on and redressing 
earned out at intervals of two or three days Slight bttrns are 
treated similarly Those who doubt the efficacy of these anti- 
septics should take the opportumty presented by a case of 
multiple superficial burns, similar m size and depth, to dress one 
lesion with euflavme as described above and another say with 
boracic lotion, and they will be able to compare the absence of 
pam and suppuration in the former with their presence in the 
latter (Graham, 1925) 

In the case of mare severe tnjtmes at a later stage, if there is 
sepsis and so long as this is present, dressings should be changed 
once or twice daily, a waterproof covenng not bemg required 
until the wound is clean and frequent redressing unnecessary 
(Bennett, 1922) For infected gunshot wounds, which had 
become highly septic in spite of other forms of treatment, 
Carslaw (1917--18) found the foHoiving procedure efficacious 

An " open ” wound was secured with adequate drainage, any 
accessible foreign body being removed Stnps of gauze well soaked 
m I 1000 euflavme (acnflavme) were lightly packed mto the depths 
of the wound, which was then covered with folds of gauze similarly 
soaked the whole being covered with waterproof The folds of 
gauze were changed once or twice a day, but the packmg was as a 
rule not removed until forty eight hours after introduction Within 
from three to seven days all signs of inflammatory reaction in the 
surroandm| tissues had disappeared and there was improvement in 
the patient s general condition, with extraordmary absence of pain 
The discharge from the wonnd, which had diminished markedly in 
the first forty-eight hours, had idmost entirely ceased and the 
sloughs had separated 

\Vhen such extensive wounds have to be dressed for a pro- 
longed period, once a clean granulatmg surface has been ob- 
tained, the strength of the solution should be reduced as far as 
possible compatible wth the maintenance of freedom from 
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sepsis, e g I 5000 or wcal^er Tlie reason for this is that 
prolonged contact with a i : 1000 solution — probably aided by 
evaporation — may lead to the surface of the wound becoming 
covered with a yellow fibnnous pellicle and to delay of healing 
The application of eusol dressings has been found to remedy 
this in two or three days by causing separation of the pellicle 
(Carslaw, 1917-18) Turner (1919) obtained similar success 
with euflavine in cases of septic comminuted fractures of the 
jaivs 

For burns, when these arc serious, local appUcations have 
come to be recognized as only part of the general treatment 
Accordingly, reference is made here exclusively to the use of 
antiseptics in mixtures which are applied with a view to pro- 
ducmg tanning effects as well as inhibiting the action of 
bacteria When treatment in hospital is earned out immediately 
after burning, Wakeley recommends that when shock has been 
dealt with, the patient bemg aniesthelized with gas and oxjgen 
m a warm operating theatre, the whole burned area should be 
thoroughly cleansed By means of gauze soaked in warm 
norm'll saline, which is the only solution to be used, all bUstered 
and dead epidermis is excised, special care bemg devoted to the 
margins Then, the area having been dried with an electric 
drier, an aqueous solution contaimng a mixture of gentian 
(crystal) violet 2 per cent , brilliant green 1 per cent and 
euflavine 0 i per cent is sprayed on and the surface is again 
dned, the spraying and drying are repeated Usually the 
second appLcation, followed by drying, suffices to produce a 
thm, supple tan After eight or nme days, m cases which are 
not too extensive and severe, the tan loosens and gradually 
falls off in bits, leaving a healed area (This method may avoid 
the harm from tannic acid when the hands or face are in- 
voluted) Complete dryness of the treated surface with exposure 
to tile air throughout is essential When there has been first- 
aid rkeatment with subsequent development of sepsis, the 
suria<le is cleansed and dealt with similarly Wilson (xg40fl) 
reconipends a smgle application of lO per cent solution of 
silver Jintrate preceded and followed by applications of i per 
ceit cr^tal violet For areas which cannot be constantly 
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exposed to air or easily kept dry, he finds the foUowng jelly 
useful — tragacanth 2 parts, glycerin 10 parts, powdered char- 
coal (B D H activated) 15 parts, silver nitrate 0 5 parts, water 
to 100 parts This is apphed with or without a single layer of 
gauze mesh For bitrfts of only moderate extent Wilson (1940J} 
also used a jelly consisting of tannic acid 10 parts, glycerin 10 
parts, tragacanth 3 parts, euflavme o i part, and water to 100 
parts, apphed on dressings after appropriate cleansing of the 
burned area, as described above 

In the treatment of tender raw surfaces, especially of con- 
siderable extent, when dressing causes acute pam, a mixture 
consisting of i per cent proflavme oleate in liquid paraffin has 
proved valuable (Berkeley and Bonney, 1919) A thick layer 
applied on a single layer of gauze, or spread on the wound and 
the gauze then applied, adheres but does not stick and need not 
be changed for several days, when it can be painlessly removed 
It can be used continuously 

For the control of local sefsts tn radtuin therapy Charteris (1937) 
has recently found the mixture of proflavine oleate with liquid 
paraffin to be the best preparation For application to cancer of 
the cervix a packing saturated vnth proflavme oleate keeps the 
radium in position In ulcerated malignant conditions involv- 
ing the skm, when local sepsis is present, it is used before 
implantation or superficial application of radium Further 
uses are in preparing the skm for implantation of radium in a 
difficult situation, such as the mner canthus of the eye and for 
preventing the development of septic foci on the neck after 
treatment with a radium collar An especially valuable applica- 
tion {Young and Chartens 1940)13 in the treatment of mabgnant 
tumours of the accessory nasal sinuses After exploration 
and operative measures directed to throiving the antrum, 
ethmoid cells and even the sphenoid sinus into one more or fess 
regular cavitj, a senes of radium apphcators are introduced 
and kept m position for seventy-two hours by packing In 
consequence of the use of the proflavme-oleate paraffin mixture 
to soak the packing, all gross sepsis — ^with the attendant suffer- 
ing and retarded convalescence — has been abohshed when other 
procedures had failed At the end of the time the packing 
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comes away vnthout sticking and is reasonably dean and 
almost free from objectionable odour As the authors state, 
it is not necessary to stress the importance of combatmg mfec- 
tion in a region subjected to radiation m dosage adequate to 
deal with malignancy So remarkable a result, 'which has been 
consistently mamtamed, suggests other uses of this matenal m 
cases in which a temporanly closed cavity must be kept clean 
In acute stomaiiits superadded as a rule on chronic septic 
mouth conditions, Turner obtained striking results by syringing 
out the mouth ivith a i looo solution of euflavine orproflavme, 
special attention being paid to all pockets Then gauze soaked 
with the solution was lightly packed into the angle of the cheek 
and all around the gums and retamed in the mouth for twenty 
or thirty minutes, the procedure being repeated thnce daily 
Rapid rehef of pam and subsidence of the acute milainmatory 
condition resulted Further, m cases m which the mouth was 
so foul that thebad odour could be readily delected at a distance 
of several yards, twenty»four hours after beginning treatment 
the breath had become quite free from smell Wells (1917) in 
an extensive investigation of preparations mtended for checUng 
the development of bacteria in the mouth, obtained the best 
effects with an aqueous mixture containing 50 <fi«w desoxy- 
cholate 2 per cent , quinine o 25 per cent and eufiavtne i 2000 
Tablets containing the reagents were not so effective in the 
mouth, but might be expected from their slow solution to have 
a more continuous effect on the throat For the prevention of 
post operative scarlet fever tn a throat and nose department the 
simple measure was instituted of all patients as a routme using 
a mouth wash and gargle of watery acnflavme i in 5000 twice 
a day {Young and Chartens, 1940) This was started imme- 
diately on admission and contmued throughout the stay m 
hospital and there was no other change m procedure beyond 
this Before its introduction one of the throat, nose and car 
wards had been closed thirteen times dunng the preceding 
winter o'wmg to outbreaks of scarlet fever and this was by no 
means an exceptional occurrence but since its adoption the two 
wards had a htal of Only five cases of post-operative scarlet 
fever m six ye-Ss 
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CHAPTER XVII 


J!ETALLIC COMPOUNDS 

I N the specific treatment of parasitic infections chemo- 
therapy uses three types of drugs Some, such as extract of 
male fern, are galenical preparations of crude vegetable sub- 
stances, others, such as emetine and the cinchona alkaloids, 
are pure chemicals isolated from crude vegetable substances, 
and the third class comprises synthetic compounds prepared 
in the laboratory Among these synthetic compounds are 
many organo metallic substances which oue their chemo- 
therapeutic activity to the fact that they contain metallic 
radicals Despite the large number of such metal-containmg 
compounds synthesized, there are still only five metals which 
play an important part m chemotherapy These metals are 
arsenic, antimony, mercury, bismuth, and gold Arsenic and 
antimony were well knoivn to the Romans but their pnznary 
uses were as poisons, and physicians received them directly 
from the hands of magicians and sorcerers The Arabian 
physicians used antimony and arsenious oxide, and Rhazes 
(Abu Bakr Muhammed ibn Zakanija, 850-923) studied the 
toxic effects of mercury in monkeys Mercury (grey salve) 
and corrosive sublimate were especially valued in the treatment 
of skm diseases From the Arabs the alchemists acquired a 
knowledge of the medicinal uses of antimony, mercury and 
gold in the form of tinctures and elixirs, as is seen m that 
cunous work ” Tnumphwagen des Antimonii,” which, what- 
ever its true date, almost certamly contams portions of fifteenth- 
century ivritings The strongest advocate of the medicmal 
use of metallic preparations was, however, Theophrastus Bom- 
bastus von Hohenheim (1493-1541}. the self-styled Paracelsus, 
who could write “ Experience has shown that mercury is the 
sovereign and only remedy for the cure of all ulcers tamted 
with the great pox " 
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ARSENICAL PREPARATIONS 

The first use of a metallic preparation m a known parasitic 
infection is due to Bruce (1895), who tested the use of anorganic 
arsenicals in infections due to Trypanosoma brucet, the causal 
agent of nagana in cattle ' It appears however/’ he said, 
“ that arsenic has a specific action causing the h^matozoa to 
disappear from the blood, to hinder or prevent blood destruc- 
tion and emaciation and to modify the temperature chart 
\Vhether this drug will completely cure the disease or not 
remams to be seen ” With the further observations of Lingard 
(1899) on surra and the expenmental observations of Laveran 
and Mesnil (1902), it was found that the use of inorganic 
arsenicals in trypanosome infections was often followed by 
relapses, and that the trypanosomes frequently became 
resistant In 1903, however Thomas showed that an organic 
arsenical compound ato'^1, was capable of definite curatiie 
action m laboratory animals mfected with a number of different 
species of trypanosomes This result was of particular import- 
ance since EhcUch and Shiga (1904) had 3U8t found that atoxyl 
was quite inactive against trypanosomes *n vtlro The first 
step m explainmg the cause of this discrepancy was a remvesti 
gation of the structure of atoxyl ^Vhen first discovered m 
1863 by B^champ, atoxyl was thought to be the anilide of 
arsemc acid but observations by Elirhch and Bertheim (1907) 
showed that m realitj it was /ara ammophenylarsonic acid 


HO — ^^5=0 
NH 

0 

Atoxyl after Blchamp 


HO — ^As=0 



Atoxyl after Ehrhch and Berlheun 


Further bght on the difference between the trypanocidal 
activity of the arsenic acids tn vtvo and tn vtlro was shed by 
the discovery that the arsenoxides are active agamst trypano- 
somes tn vtiro Ehrhch (1909) therefore thought that the 
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tissues must have the power of reducing the qumquevalent 
arsomc acids to the tervalent arsenoxides which then destroy 
the trypanosomes An intensive study of the tervalent organic 
arsenicals ^vas therefore undertaken It was found that 
reduction of the qumquevalent phenylglycme-^cra arsomc 
acid with sodium hyposulphite resulted m a tervalent com- 
pound, ^flra-arsenophenylglycine This substance, in which 
the two arsenic atoms are linked by a double bond and each 
IS coupled to the benzene nucleus by a single Imkage, repre- 
sents the arsenobenzene type of organic arsenical and is there- 
fore the precursor of the arsphenamme compounds which have 
played so large a part in the chemotherapy of spirochstal 
mfections Nevertheless, although the tervalent arsenicals 
have proved of value iti syphilis, m sleepmg sickness they have 
not been so successful Early attempts by Koch (1907) and 
others to treat Afncan sleepmg sickness with atoxyl showed 
that, although apparent cures were produced, relapses were 
not uncommon and optic atrophy was a not unusual sequel 
Other qumquevalent arsenicals have therefore been evolved 
From the original observations of Bruce there have thus 
developed two t5T3es of organic arsemcals, the tervalent and 
qumquevalent compounds 

TERVALENT ARSENICAL COMPOUNDS 
The first of the arsenobenzene derivatives to be used in the 
treatment of human syphilis was arsphenamme (Ehrhch and 
Hata, 1911), which contains both ammo- and hydroxy-groups 
m the benzene nucleus The toxicity of arsphenamme, 
however, is such that a further search for alhed compounds 
was undertaken, and neoarsphenamme, sulpharsphenamme, 
and silver arsphenamme are now used in its place The two 
former are offiaal preparations of the British Pharmacopceta of 
1932. the latter is but rarely used 


A s ■' ■ ■ =As 



Arsphenamme 
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Ehrlich’s onginal conception of the ideal chemotherapeutic 
agent of a drug which would eradicate the parasites as the 
result of a single dose — a ihtrapta tnagna stmhsans In re» 
lapsing fever the arsphenammes play such a part, since one or 
two injections are enough to destroy the spirochetes and bring 
the disease to an end So far as the spirochetes of syphilis are 
concerned, however, the therapia tnagna sierthsans has not yet 
been obtained, for it is now believed to be essential to combine 
the administration of the arsenical preparation with a com- 
pound of a heavy metal, either mercury or bismuth In 
Amenca the most usual plan is to adopt what is known as 
continuous treatment, alternate courses of arsenic and bismuth 
being given over a period of fifty-six weeks In Great Britam 
and on some parts of the continent the usual rule in pnmary 
cases IS to administer the arsenical and the bismuth or mercury 
derivative at the same time, alternating with short penods 
during which no drug is given, the whole treatment occupying 
nmety weeks 

Recently, however, claims have been made for the con- 
tinuous administration of ar^henannne by the dnp method 
jn primary and secondary syphihs Hyman, Chargin, and 
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Leifer (1939), for instance, gave a total of 4 gm of neoars- 
phenamme in five da5rs, i gm being given in 1,500 c cm of 
a 5 per cent solution of dextrose m fifteen hours Of fifteen 
patients thus treated, eleven had a negative blood Wasser- 
mann five years later, and two other patients had become 
reinfected 

During the past few years, a number of other tervalent 
arsemcal preparations have been introduced m the chemo- 
therapy of syphilis Tnsodarsen, a denvative of sulphars- 
phenamme and thioarsene, disodmm bis (^sulphophenjl)- 
-acetamidophenylthioarsmite, would seem to have no advan- 
tages over neoarsphenamine, but mapharsen or arsenoxide, 
thehemialcoholate of 3-ammo-4-hydroxy-phenylarsemous oxide 
hydrochlonde, has some claims to note, since it is claimed that 
with a smaller dose of arsenic it produces a therapeutic effect 
equal to that of the arsphenamines. is more readily tolerated, 
and IS less toxic to the liver 

Apart from their action in syphilis, yaws and relapsmg 
fever, the tervalent arsenicals have proved of value in Vin- 
cent's angina and in sodoku or rat-bite fever due to Spmlltcm 
mnus No bactenal infection m man appears to benefit from 
tervalent arsenicals ivith the possible exception of cutaneous 
anthrax, m which condition Louw and Pijper (1922) obtamed 
remarkable results wth neoarsphenamine Although neo- 
arsphenamme has little or no curative action on experimental 
anthrax infections in mice, its curative effect m man has been 
confirmed by Eunch (1933), Spencer (1934), and Gilbert (1935) 
Recently Rosenthal and Elvove (1939) have found that the 
tervalent denvatives of 4-nitro-4'-aniino-dipheny2-arsonic acid 
are active m curing streptococcal infections m mice In certam 
diseases due to pleuro-pneumoma-like organisms, such as 
agalactia of sheep and pleuro-pneumoma of cattle, the terva- 
lent arsenicals have also been found to have a curative action, 
but m protozoal infections, such as trypanosomiasis, amcebiasis, 
and malaria, they are of little value apart from a non-specific 
tonic effect In protozoal diseases qumquevalent arsenicals 
are of greater importance 

p 
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QUINQUEVALENT ARSENICAL COMPOUNDS 
In order to overcome the disadvantages of ato\yl, a number 
of other quinquevalent arsenicals have been prepared The 
most important of these are acetarsol, tryparsamide, carb- 
arsone, orsanine, tr^pajsol. and neocryl The chemical re- 
lationship of these compounds to atoxyl and to one another is 
shouTi on page 227 Although m many ways less toxic than* 
the tervalent arsenicals, all members of this group have to a 
greater or less degree a tendency to produce optic atrophy^ 
On the other hand, they penetrate more readily than the 
arsphenamines into the cerebrospinal fluid and are therefore 
of special importance m the treatment of parasitic infections 
of the central nervous system Thus try-parsamide (try-par- 
sone), the sodium salt of N-phenylglycme-amide-^-arsonate, 
first prepared by Jacobs and Heidelberger (1919), is of special 
value in neuiosyphihs and in the treatment of the secondary 
stages of sleeping sickness m man, when once the trypanosomes 
have invaded the brain Unfortunately, m this latter con- 
dition It IS often necessary, m order to brmg about cure, to 
give such large doses that optic atrophy is by no means rare 
Acetarsol (acetarsone, stovarsol, spirocid), 3-acetyl ammo-4- 
hydroxyphenyl arsonic acid, was originally prepared b) 
Ehrlich and Hata (igri) and is now used in the treatment of 
amcebic dysentery, syphilis, yaws, relapsing fever, and malana 
In amoebic dysentery it causes a rapid disappearance of the 
clinical symptoms but relapses are common and reactions, 
especially dermatitis, are not uncommon The frequency of 
toxic reactions in fact mibtates agamst its use m congemtal 
sj'phihtics m uhom otherwise it would be of value, smee, 
unlike the arsphenammes, it can be given by mouth Tr^par- 
sol, 3-formylamino-4-hydro3C)q>henylarsonic acid, and orsanme, 
the sodium salt of 4-acetylamino-2-hydroxyphenyl-arsonic acid 
are used, chiefly in the French Afncan colomes, in the treat- 
ment of human trypanosomiasis The latter compound, unlike 
tryparsamide, is said to be effective m all stages of sleepmg 
sickness Neocryl, sodium succmanilo-methylamide-J'-arso- 
nate, prepared by Morgan and Walton (1931), has been found 
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to be active both m trypanosomiasis and in syphilis The 
clinical results obtained by Muigatroyd (1937) m the treatment 
of sleeping sickness ^\e^e, however, not more favourable than 
those following tryparsaimde therapy 
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Carbarsone 4-carbamidophenylarsomc acid although first 
prepared m 1909 by Ehrlich and Bertheim, was not thoroughly 
investigated until 1931, when David Anderson, Koch, and 
Leake found that tn mtro it killed Entamcsha htstolyttca m a 
dilution of I in 4 000 Later Reed and his colleagues (1932) 
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showed that of 175 persons with amoebiasis, only four con- 
tinued to show the presence of amosbae in the stools after 
a single course of treatment consisting, for the average adult, 
of o 25 gm by mouth twice daily for ten days Although in 
the treatment of amoebic dysentery carbarsone is second onl} 
in importance to emetine and unlike emetine has a tonic action, 
it IS useless in the treatment of amoebic hepatitis 

ANTIMONY COMPOUNDS 

The chemotherapeutic use of antimony dates from the dis- 
covery by Broden and Bodhain (1906) that potassium anti- 
monyl tartrate, tartar emetic can be safely injected mtra- 
venously Although in Afncan sleeping sickness tartar emetic 
IS wthout action, Phmmer and Thompson (1908) found that 
the blood of laboratory animals mfected \nth Trypanosoma 
brucet or T evanst is sterilized by injection of tartar emetic 
Since then tartar emetic has been widely used in cattle m 
the treatment of infections due to T vnax and T congoUnse 
Horses suffering from T evansi and cattle with T btwet in- 
fections are also benefited by tartar emetic 

In man, the chief use of tartar emetic has been m the treat- 
ment of schistosomiasis, and m Egypt many thousands of 
persons suffering from Scktslosomum he^matobtum infections 
have been successfully treated Unfortunately, owing to the 
toxicity of tartar emetic, various attempts have had to be made 
to find less toxic preparations of antimony As in the case of 
arsenic these less toxic compounds include both ter- and 
qumquevalent antimony derivatives The most important of 
the tervalent preparations is fouadm which is an antimony 
compound of pyrocatechol sodium disulphonate The standard 
course consists of the injection on the first day of 1 5 c cm of 
a 7 per cent solution of fouadm, on tlie second day 3 5 c cm , 
and on the third day, and subsequently three times a week, 
5 c cm to a total of 40 c cm 5 c cm of the solution contains 
42 5 ragm of antimony About 33 percent of cases refapse 
In infections due to S yapometon, fouadm although it causes 
fewer reactions, is less effiaent than tartar emetic Un- 
fortunately the less toxic qumquevalent antimonials are 
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quite ineffective in treating schistosome infections. The 
quinquevalent antimony compounds are for the most part 
derived from phenylstibonic acid, which was first successfully 
synthesized by Schmidt (1920). Of these quinquevalent 
compounds which have completely revolutionized the treat- 
ment of kala-azar or visceral leishmaniasis, the most important 
are neostam, urea stibamine, neostibosan and, more recently, 
solustibosan, which is said to be a hexonic acid derivative con- 
taining quinquevalent antimony. From a death rate in India 
of approximately zo per cent, following the use of tartar emetic, 
the death rate of kala-azar treated with quinquevalent anti- 
mony derivatives has been reduced to under 5 per cent. Anti- 
mony, whether in the ter- or quinquevalent form, has not 
proved effective in the treatment of oriental sore. In the 
' comparativdy rare disease known as granuloma inguinale, 
tartar emetic or tervalent antimony compounds, such as 
sodium antimony thioglycoUate, appear to have a curative 
action. In lymphogranuloma venereum antimony derivatives 
are of less value than drugs of the sulphonamide series. 

MERCURY COMPOUNDS 

Although mercury was at one period universally used in the 
treatment of syphilis the general consensus of opinion now 
agrees that it is of less value, when used with arsenic, than 
bismuth. A number of organic mercurial compounds, how- 
ever, have been tested for their action in septicsemia and on 
localized bacterial infections. The most important of these 
compounds are metaphen, the anhydride of 4-nitro-5-hydroxy- 
mercuri-2-cresol ; mercurophen, hydroxymercuii-ortho-nitro- 
phenolate and mercurochrome-Z20 soluble, disodium dibromo- 
hydroxymercuri-fluorescein. In the treatment of strepto- 
coccal and pneumococcal infections these organic mercurials 
are far inferior to the sulphonamide derivatives : this failure 
is due to the fact that any killing action they possess is due to 
the presence of free unbound mercury in excess of the mercury 
irreversibly bound by the serum proteins. The organic mer- 
cury compounds would thus appear to act merely as a reservoir 
of an ionizable form of mercury. 
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BrSMimi COBIPOUNDS 

Fifty jears ago Balzar (1889) suggested the use of bismuth in 
the treatment of syphilis, but no expenmental observations 
were made until 1916, when Robert and Sauton found that 
fowl spirochastosis is rapidly cured by bismuth salts These 
observations, m the stress of war, passed unnoticed, and it was 
not until 1921 that Sazerac and Levaditi showed that bismuth 
^vas active in curing both expenmental syphilis in the rabbit 
and the actual disease in man A vast number of bismuth 
compounds have now been prepared as anti syphilitics, 
varymg in bismuth content from 4 to 98 per cent Tlie 
chemotherapeutic activity of any compound depends, however, 
less on Its metallic content than on its rate of absorption, rate 
of excretion, and powers of penetration At present there is a 
tendency to prefer fat soluble preparations to colloidal, irater- 
soluble or water insoluble denvatives Whatever preparation 
of bismuth IS used it should be emphasized that bismuth alone 
IS incapable of completely curing syphilis The practice of 
giving bismuth onlj onginally earned out in France, led to a 
high percentage of relapses In yaws, however, bismuth alone 
has given most striking results, and owmg to its cheapness and 
absence of toxicity is probably the ideal drug for mass treak* 
ment when the aim is not so much to eradicate the mfection in 
eveiy case as to prevent the individual from being a source of 
mfection In the expenmental treatment of leptospiral 
jaundice in the gumea-pig bismuth preparations have shown 
considerable activity in leptospiral mfections m man, however, 
their valui^is less than that of immune serum 

\ GOLD COMPOUNDS 

Gold was used in early Roman and Indian medicine Its 
modem use d^tes from the finding by Koch (1890) that the 
double cyanide of gold and potassium has a lethal action on 
■bafAIii in mbo, vn wio A vs La-te.*: 

MoUgaard {1924) introduced uirfer the name of “ sano- 
arysm ' the double Hhiosulphatc of gold and sodium originally 
prepared in 1845 and a large number of organic gold prepara- 



METALLIC COMPOUNDS 23I 

tions have also been recommended for the treatment of human 
tuberculosis It xs now believed that these gold salts have no 
specific action on the tubercle bacillus When any benefit 
folloivs their use and in certam cases with recent exudative 
lesiora such improvement appears to be undoubted, it must 
be put do%vn to a stimulation of the defence mechanism of the 
body Certain Japanese workers believe that the value of 
the gold preparations lies not m their gold content but m the 
suJphydryl group which they contain Gold salts are also of 
value m cases of rheumatoid arthntis which, although of 
unknoivn etiology, appear to be due to an infection It must, 
however, be remembered that the margin between therapeutic 
action and toxicity is extremely small 

OTHER METALLIC COMPOUNDS 

Although SO few metals have found an established place m 
chemotherapy, the action of many others has been tested 
Thus, both copper and cadmium have, it is claimed some 
benefiaal action in tuberculosis m man tellurium vanadium, 
platinum thorium, strontium mdium galhum, gold, rhodium, 
and nithemum have all been found to be spirochsetocidal m 
expenmental animals, but to have little or no action in man 
Rhodium cures a small percentage of gumea-pigs suffering 
from leptospiral 3aundice and copper, m the form of a cupro- 
oxyqumoUne disulphonate has been recommended m malana 

The reasons why so small a number of metals are active in 
the destruction of parasites is still unknown The spiro- 
chietocidal action of arsenic, mercury, and bismuth appears 
to be intimately connected with their action on the sulphydryl 
groups present m the spirochxtes but, despite the practical 
tnumphs of chemotherapy, the theoretical basis of the science 
IS only now bemg slowly and painfully disclosed 

The main practical lesson to be derived from a study of the 
chemotherapeutic treatment of infectious diseases with metallic 
compounds is, houever, the importance of giving the drugs for 
short penods only, but in doses as large as can be tolerated 
Otherwise, there is every possibility that the parasites instead 
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of succumbing will become drug-resistant, and the last state of 
the patient will be worse than the first 
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CALCIUM 

T he therapeutic uses of calcium may be divided into four 
groups (i) To make good deficiencies m the supply stored in 
the bones, (2) to raise the serum calcium level, (3) to act as 
an antacid, and (4) for other less clearly defined purposes 
The first two are by far the most important An intelligent 
appreciation of the place of calcium m therapeutics necessi- 
tates a brief consideration of its metabolism and functions in 
the animal body Lime and iron are the two minerals which 
are likely to be deficient in the dietary of man Both occupy 
important positions in the body econom> especially during 
periods of growth Normal growth indeed is largely dependent 

on the orderly absorption and retention of bme Although it 
is true that increase in height can and does proceed even when 
the supply of calcium is defective, the skeleton in this circum- 
stance lacks strength Although most, indeed almost all of the 
lime is contamed in the bones, this store must not be regarded 
as a dump but rather as a mobile reserve capable of respond- 
ing to the calls of other tissues The accumulation of calcium 
in the skeleton depends on the relative needs of the vanous 
tissues and the amount available from the food In the body 
fluids and soft tissues calcium is of vital importance in the 
control of neuro muscular excitability, it plays an essential 
part m the maintenance of aad base equilibrium and in the 
regulation of cellular permeability, and it is indispensable for 
the coagulation of blood and the clotting of milk 

DEFECTIVE RETENTION 

The first mdication for calcium therapy is any condition 
associated with defective retention of this element In the 
human subject this is generally due to one or more of three 
causes (i) Insufficient mtake of bme in the food (2) insufficient 
235 



236 MODERN THERAPEUTICS 

Vitamin D, and (3) presepce of acidosis The adult male 
requirement of calcium is about 06 gramme, which is the 
amount contained in half a btre of milk This must be in- 
creased dunng any period m which active growth is taking 
place, namely, childhood, adolescence, and dunng pregnancy 
Infants receive enough lime unless they are given milk which 
has been over-ddated, children require the equivalent in 
calcium of at least one quart of nulk, expectant mothers 
should receive this amount in addition to a good mixed diet 
The most natural and the best method of supplying lime is 
undoubtedly in the form of nulk or milk products, since these 
contain valuable food matenals m addition to calcium For 
those unfortunate individuals who cannot tolerate milk, it may 
be necessary to supply the lime in other form such as a soya- 
bean mixture enriched with calcium salts Steams recom- 
mends a mixture of soya-bean flour containing 4 7 per cent 
calcium diphosphate Vegetables, despite what has been wntten 
about them, are not satisfactory sources of lime Occasionally, 
as m fat dyspepsia or cceliac disease, the presence of excess of 
fatty acid m the bouel prevents the adequate absorption of 
calcium m such a case it is wise to supply milk poor in fat 
in the form of skimmed milk and this may be obtained as a 
dry powder, e g Cow and Gate separated milk food (white 
label) or prolac (G L ) 

To ensure adequate retention of calcium even when present 
in abundance in the food the ingestion of a sufficiency of 
vitamin D is essential For the adult a good mixed diet con- 
taining amraal fat is all that is necessary because exposure to 
daylight will lead to the formation of sufficient vitamin D in 
the skin Infants and children, especially those reared in the 
smoky atmosphere of industrial areas, require more than this, 
and cod-hver oil is probably the best and cheapest preparation 
for the purpose Vitamin D concentrates may, however, be 
used and, for patients wth an intolerance for fat, exposure to 
ultra-violet radiation is valuable 

SKELETAL DEFICIENCY 

The conditions in which the skeleton contains too little 
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calcium ^vlII now be considered Osteoporosis in the adult is 
generally the result of defective intake of lime occasionally 
associated with an insufficient supply of vitamin D Rickets 
in the child and osteomalacia in the adolescent and adult are 
conditions in ^%hlch there is a vitamin D lack often ^\^th a poor 
intake of calcium The use of vitamin D and calcium in these 
conditions is obvious all that needs emphasis is the im- 
portance of early diagnosis and the supply of ample vitamin 
D and hme, the latter most effectively in the form of milk 
and milk products, if calaum salts are used the lactate or 
gluconate may be given in doses of 120 grams or more three 
times daily 

There are, however, osteoporotic states in which neither 
calcium nor vitamm D are deficient Clearly any attempt to 
cure such conditions by the use of these substances is doomed 
to failure and hkely to cast discredit on this form of therapy 
Decalcification of bones is common in osteogenesis imperfecta, 
in generalized osteitis fibroqrstica and in disuse atrophy of a 
limb, but in none of these conditions vnll calcium and vita- 
nun D therapy lead to any improvement unless and until the 
underlying cause is satisfactorily dealt ^v1th There is no satis- 
factory evidence that calaum with or without vitamin D 
accelerates the rate of healing m fractures 


LEAD POISONING 

Calcium IS of the utmost value m the prevention and treat- 
ment of lead poisomng It has been conclusively shown that a 
diet specially high in lime is an excellent prophylactic The 
use of calcium m the prevention and treatment of lead poison 
ing IS based on two facts , (i) that the deposition of lead in the 
skeleton is favoured by increased retention of lime, and its 
ehimnation is accelerated hy anything causing decalcification, 
and (2) that calcium has a sedative effect on the spasm of 
visceral muscle It has been found that a diet specially high in 
lime IS an excellent prophylactic against lead poisoning 
Workers using lead should receive at least three pmts of milk 
every day and may with advantage be given even more 
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calcium In the acute stage of lead poisoning, and especially in 
the presence of lead colic, anxmia and nervous manifestations, 
such as encephalopathy or paralysis, the administration of 
large amounts of lime should begm immediately a high- 
calcium diet, containing at least three pints of milk, together 
with cheese, milk puddings, e^, and green vegetables should 
be given In addition, calcium lactate or gluconate may be 
prescribed when the patient is suffering from cohc A slow 
intravenous injection of 20 ccm of 10 per cent calcium 
gluconate is often effective m rehevmg pam , this dose may be 
repeated in four hours if there is a return of intestinal spasm 
In practice calcium therapy is supplemented bj the occasional 
use of morphine Even after the acute symptoms have been 
relieved, it is necessary to ensure a maximum storage of hme 
by the administration of milk fortified with calaum gluconate 
Tins measure is intended to remove tlie lead Srom the blood 
and fix It m the bones in the shortest possible tune When the 
patient has been on this regime for a week and is free of all 
acute symptoms, an effort should be made to promote the 
excretion of the stored lead by the administration of a lune- 
poor diet and.some acid producing substance, such as ammon* 
lum chlonde (30 grams four-hourly) or dilute hydrochlonc 
acid (60 minuns four-hourly) The food should not contain 
milk, milk products, eggs or green vegetables but may include 
meat, cereals, tomatoes and apples Instead of or m addition 
to, ammonium chlonde, intramuscular injections of para- 
thyroid extract (30 to 50 units) may be given daily Caution 
IS necessary in the removal of lead from the bones for if it is 
done too rapidly an attack of acute poisomng may be pre- 
cipitated Accordingly "de-leading ' measures should be 
earned out for penods of four days with intervals of three 
days 


MAINTENANCE OF THE SERUM CALCIUM AT THE 
AORMAL LEVEL 

The accepted limits of nonnahty for the serum calcium are 
gtoiimgm percent It may be mentioned that the value for 
serum calcium gives no indication either of the amount already 



CALCIUM 


239 

stored in the body or the quantity being retained or lost at the 
time of examination The level of serum calcium depends 
upon the balance struck between absorption, excretion and 
deposition in the bones At present three factors are known, 
each of which tends to increase the concentration of calcium 
m the blood, namely, vitamin D, parathyroid hormone, and 
the presence of excess acid m the tissue fluids Vitamin D 
facilitates the absorption of lime whereas parathyroid hor- 
mone increases the amount of lime whicli is continuously being 
released from the bones Excess of acid radicle may also raise 
the serum calcium by promoting the decalcification of bone its 
chief effect, however, is to increase the proportion of ionized 
calaum in the blood In this connexion it is helpful to make 
use of the hypothesis that calcium exists in the body fluids m 
an ionized and m a non-iomzed form, and that the former is the 
active fraction responsible for the regulation of neuro-muscular 
excitability The use of this assumption is illustrated by a con- 
sideration of the treatment of tetany Clinical vaneties of 
tetany are conveniently divided into two groups accordmg as 
the serum calcium is or is not reduced In the first or hypocal- 
camic group are included cases associated wth nckets cceliac 
disease, renal dysfunction and hypoparathyroidism In the 
latter or eucalcarmc group fall gastnc, bicarbonate and h>per- 
ventilation tetany, all assoaated ivith alkalosis Using the 
h5rpothesis that ionized calcium is the active fraction, it is 
obvious that in the eucalcsnuc group there is a diminution m 
the amount of ionized calcium caus^ by a shift m aad base 
equihbnum to the alkaline side In the hypocalcffimic group 
the proportion of ionized to non-ionized calcium may be 
normal although the actual concentration of the ionized 
fraction is low owing to the great fall in total calcium. This 
has a practical beanng oil therapeutics In the hypocalciemic 
It is usually sufficient to raise the total calcium concentration 
of the blood, whereas in the eucalcsemic type of case it is 
advisable to render the blood less alkaUne 
The level of serum calcium can be raised in one of four 
Ways (i) By the parenteral administration of a suitable 
calcium s^t, {2) by the ]n}ection of parathyroid extract, {3) 
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by the administration of an acid producing salt, and {4) b> 
the administration of vitamin D with a diet rich m lime 
Parentcnl administration of calcium espeaally if done by the 
intravenous route, provides the most rapid method of raising 
tlie serum calcium level It has, however, but a transient effect 
and is therefore suited especially for the tiding over of an 
emergency, such as a prolonged convulsion It should be noted 
that if the tetany is of the eucalciermc variety the beneficial 
effect of the increase m serum calcium may be almost imme- 
diately vitiated by the fact that Uttle addition is made to 
the ionized fraction 10 to 20 c cm of a 20 per cent solution 
of calcium gluconate should be slowly injected into one of the 
veins, five minutes being allowed for the injection Imme- 
diately afterwards a similar amount may be given by the 
intramuscular route The intravenous injection causes an 
almost instantaneous disappearance of the symptoms of tetany, 
and the intramuscular administration helps to prolong this 
effect 10 c cm of a 10 per cent solution of calcium levuhnate 
or calcium chloride may be used in place of the gluconate, but 
care must be taken with injection of the chloride as it is apt 
to be irntating to the soft tissues If the patient is receiving 
digitabs, calcium salts should not be given intravenously, since 
an additive effect may be produced ivith disastrous results 
The administration of parathyroid extract would appear to 
be the ideal method of treatment when the secretion of the 
parathyroid hormone is deficient, e g after extirpation of the 
parathyroid glands during thyroidectomy and m cases of idio- 
pathic hypoparathyroidism Even in this type of case there are 
disadvantages the preparation is expensive and with pro- 
longed use of the extract habituation occurs so that larger 
doses have to be employed ivith less and less effect In cases of 
tetany associated with defective retention of lime the use of 
this expensive preparation is neither necessary nor desirable, 
since it produces its effect on serum calcium by decalcifying the 
osseous tissue The ideal indication for the use of paratlijTOid 
preparations is the appearance of signs of latent tetany after 
the operation of thyroidectomy or removal of a parathyroid 
adenoma If acute tetany supervenes, the intravenous adminis- 
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tration of a calcium salt is to be preferred, since injection of 
parathyroid extract does not produce a significant elevation 
of serum calcium in less than six hours The dose and route of 
administration vary ivith the seventy of the manifestation 
oral administration is useless as a method of raising serum 
calcium, m the more severe type of case 30 units of one of 
the recognized preparations should be given intravenously, 
followed m six hours by an intramuscular injection of the same 
amount and thereafter the dose regulated b> clinical and bio 
chemical considerations In mild cases 20 units intramuscularly 
usually suffice as an initial dose It is essential whenever para- 
thyroid therapy is undertaken to control its use by serial esti- 
mation of the serum calcium, which should not be allow'ed to 
exceed 13 mgm per cent When hjrpercalcffimia is produced 
signs of hstlessness appear and, if unchecked, coma may result 
If these symptoms should occur, the administration of para- 
thyroid must be stopped and an intravenous injection of 
normal saline given in order to reduce the high viscosity of the 
blood produced by the hypercalcamia and to accelerate the 
blood flow 

The oral administration of ammonium or calcium chloride 
(both being acid producing salts) or dilute hydrochloric acid, 
IS a simple and effective way of raising serum calaum This 
IS achieved by increasing the amount of hme released from the 
bones As a form of therapy it is specially indicated whenever 
there is a tendency to alkalosis (insufficient acid radicle in the 
body fluids) Ammonium chlonde or calcium chloride (15 to 
30 grams) may be given six times daily, and hydrochlonc 
acid should be given as an § solution m amounts of 50 to 
100 c cm per day The chief action of all these substances is 
to supply calcium to the blood from the bones It should be 
emphasized that httfe of the I'lme from cafcium cfi/ona'e is 
actually absorbed The one nsk associated with the use of 
these acid-producing substances is the development of acidosis 
This IS almost negbgible when there is no underlying disturb 
ance of acid-base equiUbnum, but \vith infants and young 
children who are prone to suffer wnth intestinal disorders and m 
patients wth chronic interstitial nephntis great care must be 
Q 
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taken to watch for the initial manifestations of acidosis Diar- 
rhcea and rapid breathing are indications for immediately 
stopping this form of treatment In any case it is advisable 
not to continue the administration of ammonium or calcium 
chlonde to an infant or child wth tetany for longer than three 
days \VIien as in post-operative tetany, it is desired to give 
acid producing substances for long penods, it is essential to 
make certain that there is an ample supply of calcium in the 
food in order to prevent a progressive osteoporosis 

GASTRO-INTESTINAL DISORDERS 

Calcium carbonate is useful as an antacid Suspended m 
^vate^ it is neutral in reaction, it has little effect on the bowel 
except to increase the bulk of the stool and in excess it coats and 
protects any ulcerated regions It is best given in tablets which 
readily disintegrate m water, since the dry powder being easily 
inhaled may lead to painful spasms of couglnng In the treat 
ment of peptic ulceration it is often given wnth oil of cinnamon 
(calc carb lo grams, oil of annamon is minun) which acts as 
a flavouring agent and carmmative 

Calcium carbonate is also an ingredient m many piesciip- 
tions used for the treatment of diarrliceal conditions The 
beneficial effect is produced mamly by the neutralization of the 
irritating organic acids formed m the bowel but it is possible 
that there is a direct sedative action on the intestinal wall wth 
a decrease in the cellular secretions Other calcium salts, such 
as the lactate or gluconate are said to be of value in ulcerative 
cohtis 

RENAL CONDITIONS 

In chronic interstitial nephntis alkali is acknowledged to be 
the most important therapeutic agent Recent investigations 
have shown that the adnurastration of calcium salts may 
improve renal function quite considerably \Vhen there are 
symptoms of tetany, intramuscular injection of lo ccra of 
10 per cent calcium gluconate may be of great help m allevi- 
ating the condition In pyogenic infections of the urinary tract 
calaum or ammonium clilonde (15 to 30 grains four-hourly ) is 
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often given in order to render the unne acid dunng mandelic 
acid or hexamine therapy It is essential in this connexion 
that the urinary should be frequently estimated and kept 
below 5 5 

CHILBLAINS, URTICARIA, AND ALLERGIC CONDITIONS 

The use of calcium salts has been recommended for the dimi- 
nution of locahzed mflammaloiy processes and for accelerating 
the removal of effusions Chmcally, however, the results are 
disappomting and the apparent successes are commonly 
attnbuted to factors other than calcium More satisfactory is 
the evidence favounng the use of bme m the treatment of 
chilblains, presumably the underlying effect is a decreased 
permeabihty of the capiUaiy endothehum Large doses of 
calcium salts are required either the lactate or gluconate may 
be used , but it is advisable, unless there is any special contra- 
indication, to increase the intake of milk or milk-products In 
adults on a good mixed diet it is rarely necessary to supply 
vitamin D in special form Although m many cases calcium 
therapy is Ukely to prove disappomting, it is well worth a 
trial as some almost dramatic recovenes are encountered 
Urticarial conditions, angioneurotic cedema, and hay-fever may 
also respond well to administration of hme salts lo c cm of 
lo per cent calcium gluconate mtravenously followed by lo 
c cm of a 10 per cent solution intramuscularly appears to 
have a beneficial effect on the rash of serum sickness, but httle 
if any on the joint pains For the other allergic manifestations, 
such as asthma, calcium salts are of little value 

HiEMORRHAGIC CONDITIONS 

It IS well known that the presence of calcium ions is essential 
for the coagulation of the blood On this basis calaum salts 
are frequently used m hjemorrhagic conditions or when loss of 
blood from capillary oozing is feared Oral or parenteral 
administration of calcium is almost a routine procedure pnor 
to surgical measures on a pabent wth jaundice It is difficult 
to see the rationale of this form of therapy smce serum calcium 
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IS rarely if ever reduced in ictenc patients It may be that 
the presence of bile pigment in the blood inactivates some of 
the calcium ions so that there is an insufficiency of active 
calcium for effective blood coagulation In purpunc states the 
administration of lime may be of value but only when there is 
• evidence of increased capillary permeabihty, such as urticana 
or cedema In hiemophilia calcium therapy is useless 

TOXIC CONDITIONS 

There is some experimental evidence that calcium has a 
protective action on the liver It wiuld therefore seem that 
Its use IS worth a trial m conditions of toxic hepatitis Some 
indeed recommend its administration m all cases of toxamia 
known to be non-bactenal in ongin, but the evidence m favour 
of this procedure is not convincing 

CARDIAC DECOMPENSAHON 

For some years past calcium has been used m the treatment 
of cardiac failure It apparently has a stimulating effect on 
the vagal centres and strengthens the heart beat Great cau- 
tion, however, must be observed and it should not be given to a 
patient actually receiving digitalis Further work will require 
to be done before the place of calcium in the treatment of heart 
failure is definitely determined Meanwhile, it is nght to 
consider its use m patients with cardiac decompensation when 
the rhythm is regular and digitalis has not proved successful 
The patient should not have received any of the digitahs drugs 
for at least four days previously , lo c cm of lO per cent 
gluconate may then be given intravenously once or twice 
daily 

TUBERCULOSIS 

Many attempts have been made to prove that calcium 
therapy, with and without the addition of vitamin D, is bene 
ficial m pulmonary and other forms of tuberculosis It is 
unlikely that the process of calcification in tuberculous lesions 
IS the same as m healthy bone so that, although an aroplesupply 
of lime is clearly an advantage, it is doubtful if high retention 
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of this element does anything to promote its deposition in 
tuberculous areas Carefully controlled investigations have 
so far failed to reveal satisfactory evidence of an acceleration 
of the heahng process by the administration of calcium and 
vitamin D 


PREPARATIONS OF CALCIUM 

When it IS desired to increase the intestinal absorption of 
lime calcium gluconate or calcium sodium lactate are probably 
the best salts Although it is stated that the insoluble carbon- 
ate and phosphate are converted into soluble salts in the 
ahmentary tract most practitioners restrict their use to the 
treatment of local conditions in the bowel Calcium gluconate 
which contains 9 3 per cent of calcium is an odourless, taste- 
less, non imtant salt mth a low solubility in water It is 
generally given in powder or tablet form m doses of 75 grams 

The use of calcium chloride should be restricted to those 
conditions in which it is desired (1) to raise the serum calcium 
and more especially to increase the proportion of lomzed 
calcium and (2) to increase the acidity (1 e to decrease the 
of the urine It may be given m doses of 15 to 30 grams four- 
hourly, but prolonged admmistration is inadvisable in view of 
the possibility of acidosis, for the manifestations of which a 
careful watch should alwaj^ be kept 

For intravenous or intramuscular administration 10 or 20 
per cent gluconate or 10 to 15 per cent levulinate should be 
used Great care must be exercised that the rate of injection 
into the vein is not too rapid, because of the possible action on 
the vagus mechanism and the heart muscle The chloride of 
calcium IS an irritating salt and should be avoided if possible, 
even for intravenous injections, since a small amount leaking 
into the penvascular tissues may cause considerable pain and 
sloughmg When intestinal absorption is faulty and an 
immediate effect on the serum calcium is not required intra- 
muscular administration of 10 per cent calcium gluconate or 
levuhnate may be used Subcutaneous injections of calcium 
preparations are of little value smce a reasonable amount can 
not be given by this route For the same reason colloidal 
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preparations are of little therapeutic value There are many 
preparations of calcium carbonate available for the treatment 
of diarrliceal conditions The B P C preparations Jlist cretse 
to I ounce) and Mist cretffi composite in doses of i ounce 
(containing 3 mimms of tincture of opium) for an adult, 120 
minims for a child of seven years, are probably as good as any 
It may be given m powder form as the Pulvis cretse aroraaticus 
(B P ) in doses of 10 to 60 grams 
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IRON 

T he present position of iron m therapeutics rests partly on 
scientific knowledge and partly on empiricism, and ranty of 
toxic manifestations, even with the use of large doses, makes 
its empirical employment as a tonic, or in undiagnosed cases, 
a safe procedure None the less, the evidence now available 
about the effect of iron in many forms of anamia has increased 
the confidence \vith which it is prescribed and has brought 
into being a diagnostic check, in that failure of the patient to 
respond, when it was confidently expected that he would do so, 
throws doubt upon the accuracy of the diagnosis or suggests 
the presence of complicating factors interfenng with iron 
absorption or hsematopoiesis The charactenstic features of 
the blood in patients who will benefit by iron administration 
at all ages and in various syndromes are such that a group of 
anaemias may be recognued and referred to as the iron-deftci* 
ency anaemias , these respond to iron therapy and to no other, 
although It must be borne in mind that iron is of value as an 
adjunct to treatment in other diseases and that iron itself may 
sometimes produce better results if given with other drugs m 
cases that ^long to the iron-deficiency group of ansmias. 

THE MODE OF ACTION OF IRON 
In health, iron is obtained from various foods, particularly 
meat and green vegetables, it is absorbed in the duodenum, 
and IS probably prepared for absorption in part by the action 
of hydrochlonc acid , it is also probably absorbed in its bivalent 
form Iron excretion takes place pnncipally through the large 
bowel, and in health there is a balance between absorption 
and excretion with the retention of adequate reserve storage, 
principally in the hver As it is required for hiemoglobm 
*49 
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formation iron is released from storage and utilized by the 
bone marrow for the formation of hamoglobm ivithm the 
developing red cells The major portion of the iron set free 
by destruction of old red cells is returned to store and agam 
utilized for further hasxnatopoiesis Tliroughout hfe there are 
factors that may act singly or m concert to produce a deple- 
tion of the iron reserves of the body , for this reason it is to 
be expected that iron-deficiency anamia ivill be observed at 
aD ages 

CRITERIA OV IRON-DEITCJENCY ANEMIA 

From the clinical aspect, pallor is the sign that draws atten- 
tion to anamia , there are, however, many points in both the 
history and exarmnation of a patient that will mdicate the 
likelihood of iron deficiency as the underlying cause , proof of 
this must be sought m the blood, and the most important 
diagnostic feature of this type of anrenua is a low colour index 
The red cells are pale, the mean diameter is diminished, as 
are also the mean cell-volume and mean hamoglobm-concen- 
tration, but the usual diagnostic essential is the disproportion 
in reduction between erythrocytes and hsmogbbin, giving nse 
to the low colour-index In the majority of cases iron therapy 
will prove the accuracy of the diagnosis by causing a steady 
return to normal of the hsemoglobm and erythrocytes and a 
mountingof the colour index to approximate unity Themany 
other features that may be noted by the laboratory worker 
dunng recovery are of minor value to the chnician and need 
not be discussed here It can thus be claimed that iron has a 
specific effect in one group of anemias, an adjuvant effect in 
some other ansmias, and probably a tonic effect in a number of 
diseases that may be accomparaed by ananua 

IRON PREPARATIONS 

The Bntish Pharmacopoeia contains a number of iron pre- 
parations, the monung post generally bruigs advertisements 
for many more To those who beheve m simphaty, cheapness, 
and efficiency there is no need to go beyond the official prepara- 
tions It IS generally accepted that orgamc iron is badly 
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absorbed, and that ferrous iron is therapeutically more efficient 
than feme iron For adequate therapeutic effect it is essential 
to give iron m large doses at least the maximal official dose 
and often more should be used when iron deficiency anaemia is 
known to exist, and at least half this dose when iron is given 
as an adjuvant or a tonic Occasionally a patient who has 
failed to respond to oral admmistration will respond to intra- 
muscular injection (e g injectio fern B P 15 minims) but this 
IS rare , more frequently the patient will complain of inabihty 
to take iron by mouth on account of its taste or the production 
of gastntis or ententis , in this event a change of preparation is 
often effective Iron may produce toxic symptoms when given 
parenterally and this method should only be used when failure 
to respond to iron by mouth occurs and the diagnosis of uncom- 
plicated iron-deficiency anaemia has been confidently made 

When a patient fails to respond to iron therapy, and clinical 
judgement msists that there should be a response it is to be 
suspected that either the diagnosis j$ wrong or that some com- 
plicating factor, especially of a type associated with iron- 
deficiency anaemia, such as a Weeing ulcer or cancer of the 
gut, IS awaitmg diagnosis The converse, how ever, is not true , 
reaction to iron may occur in the presence of such a compli- 
cation, and may have the undesired effect of vicariously improv- 
ing the patient’s condition 

THE USE OF IRON IN VARIOUS TYPES OF ANEMIA 

The pnncipal features observed in the blood when iron defi- 
aency is present have been described , the clmical features are 
more vanable It is important to remember that iron defi- 
ciency may occur or be induced by a number of raechamsms 
and produce thereby a similar tjrpe of ansemia at various ages 
and m association >vith various complicating diseases, these 
may be considered under the following headings 

Nutnttonal ancemta — The frequency with which nutntiona. 
anasnua occurs in infants has been stressed by many workers 
A number of factors, separately or in concert, may be respon- 
sible, chief amongst them being prematunty, which deprives 
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the infant of antenatal storage of iron, cows’-milk feeding, milk 
feeding for too long a period, twin pregnancy, and chronic lU- 
health In each case pallor xs the cardinal symptom and the 
blood picture is that of a microcytic and hypochromic anarma 
Iron IS the specific remedy and may be given either as iron and 
ammonium citrate 2 to 5 grams t d s , according to age, or, if 
this produces diarrhcea as reduced iron i to 1 gram t d s as a 
powder with sugar placed upon the infant’s tongue The mother 
should be xvarned that her infant may pass black stools during 
treatment Failure to improve is unlikely and can often be met 
successfully by raising the dose, continued failure mdicates 
either the presence of a coexistent infection or that the diagnosis 
IS wrong Occasionally an infant requires a small dose of copper 
(copper sulphate 1/250 gram with each dose of iron) before cure 
IS obtained, this is probably not so m more than about 4 per 
cent of cases For infants who are weaned and still on milk 
feeds a dried milk containing iron, such as ferrolac, will save 
the trouble of dispensing a separate iron preparation Many 
authorities urge the prevention of nutritional ansmia by giving 
small doses of iron as a prophylactic from the age of three 
months until weamng has been achieved 

In the child iron defiaency from dietetic causes is uncommon, 
but it may appear as a complicating factor in chrome diarrhcea, 
such as is seen in ccehac disease, and as the outcome of pro- 
longed infections, of which rheumatism amd nephritis are per- 
haps the most common such cases may respond poorly during 
the active phase of the disease, but as quiescence is estabhshed 
the effect of iron therapy will show itself more fully A dose 
of iron and ammomum citrate 10 to 15 grams t d s is adequate. 

HyPochrofntc anamia — In adults, iron deficiency occurs in a 
great number of ways, and it is again important to lay stress 
on the frequency of a characteristic blood count with a low 
colour-mdex as the criterion m diagnosis When no causative 
factor, such as prolonged oozing of blood from a chrome gastnc 
or duodenal ulcer, can be found, it is usual to desenbe the con- 
dition as idiopathic microcytic or hypochromic anamia This 
condition is much more common in women than in men and 
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IS usually accompanied by achlorhydna (a rather unnecessary 
point as far as routme diagnosis is concerned), spoon shaped 
finger nails and a glared tongue, and sometimes by a palpable 
spleen , dysphagia is sometimes present The tnad of anzemia, 
glossitis and dysphagia is described as the Plummer-Vinson 
syndrome, this syndrome may also be seen in macrocytic 
ansmia, and it is as well to remember that not a few cases of 
dysphagiawithanamiathat respond to iron, even with apparent 
improvement of the dysphagia, have a carcinoma of the hypo- 
pharynx or cesophagus Treatment of idiopathic microcytic 
hypochromic ansemia requires large doses of iron and this may 
be given in many ways , for simplicity, either iron and ammo- 
nium citrate 40 grams t d s orBIaud'spiUso grainsf d s should 
be recommended , traces of copper are not of proven use in 
adults, but if achlorhydna is known to exist dilute hydrochloric 
acid, 30 minims, should be taken ivith meals, either m a medicine 
or in lemonade This ansemia has a rather strong tendency to 
relapse, and it is better to give a course of iron therapy every 
second or third month after the anserma has disappeared to 
prevent recurrence The dose should be half of that used m 
the initial treatment and it is probable that the patient mil 
need such maintenance of the iron reserves for the remammg 
period ofhfe No case of microcytic ansmia should be accepted 
as idiopathic until all possible contnbutory causes have been 
excluded , this is particularly important, because iron therapy 
will frequently cure the anaemia, leaving some contnbutory 
lesion more masked than before The diseases of importance 
requiring exclusion are chronic bleedmg peptic ulcer, carcinoma 
of the alimentary tract, bleeding piles, menorrhagia, and fre- 
quent epistaxis 

Ansmia is prone to occur in steatorrhcea, when it may be 
and, in ulcerative colitis, often is, rmcrocytic and hypochromic 
in type , treatment with iron and ammonium citrate, 30 grams 
t d s , IS of considerable value in these cases 

In pregnancy it is not unusual to observe anjemia , this may 
be noTmocytic and due, it is beheved, to physiological hydrs- 
ima, or microcytic and due to iron depletion, a condition 
frequently seen when several pregnancies have occurred in 
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quick succession The rare pernicious aniemia of pregnancy 
must also be excluded Iron is not only of \ alue in treating 
the microcytic anemia of pregnancy, m which event it should 
be given in large doses, but is often, some would say always 
indicated prophylactically, in whicli case a dose of 15 grains 
of iron and ammonium citrate or 10 grains of Blaud s piU given 
twice a day during the final three months will usually be 
sufficient 

The unsatisfactory state of therapy m splenic anaama and 
the failure of splenectomy to justify its value statistically have 
reverted attention to medical methods of treatment The effect 
of iron on the anasmia of this disease has been favourably com 
mented on by many observers and it should always be employed 
whatever other methods may «!«?» be adopted 

It IS now necessary to pass from those ansnuas m which iron 
IS a specific remedy to a senes in which it is of less obvious 
value After acute hsmonrhage either externally or from a 
peptic ulcer, there is no doubt that recovery is more rapid when 
iron IS administered in adequate dosage The anaemia of 
chronic diseases such as rheumatoid arthntis, renal disease 
and chronic septic illnesses, often responds to some extent, 
although rarely to a degree of completeness, when iron is 
administered It is of more doubtful value in leukaemia, 
lymphadenoma, and mahgnant disease involving the bone 
marrow The custom of giving laige doses to patients ivith 
pernicious amemia at the beginning of treatment, especially 
when subacute combined degeneration is present is based on 
chnical rather than expenmental evidence the author s ex- 
penence suggests that this is a valuable procedure and one that 
should be adopted in the absence of scientific proof of its worth 
The anaimia of scurvy is umnfluenced by iron but the type 
associated vath myxeedema will as a rule respond slowly to iron 
provided that an adequate dose of thyroid extract be gi\ en , it 
must be remembered that some of these cases vnll lose their 
saiemes hAot trusted nitk tkj’zctd s\ir.ast aoJj' 

As a tonic for patients who are recovermg from illness or 
operation, or merely for those who are run-down, iron is fre- 
quently used, and although scientific proof of its value is lacking 
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It IS the opinion of many dmioans that benefit is denved 
therefrom 

THE PRESCRIPTION OF IRON 

Since iron in suffiaent dosage is effective in cunng certain 
anaemias by itself, there is no necessity to prescnbe complicated 
formulie and it is enough to decide two pomts only, the type 
of iron and the way in which it is to be given A number of 
official preparations and many more propnetary ones exist 
and the suggestions given here are intended only to indicate 
a few that are satisfactory in use and not to decry the rest 
For the cure of iron deficiency anaemias m adults the following 
may be recommended — Iron and ammonium citrate, the 
official dose is too small and 40 grams t d s should be used , 
since rmxtures containing it grow moulds rather easily some 
preservative, such as spmt of chloroform should be incor- 
porated m the mixture Blaud s piH, 30 grains t d s , is another 
effective prescription, but the pills should be used fresh as 
oxidation tends to harden them to a point where they pass 
through the system unchanged Ferrous sulphate has the 
advantage that a much smaller dose ivili be effective and, 
when given m tablet form six daily of a gram each ^vlll usually 
produce the requisite effect Fersolate (Glaxo) tablets each 
contain about one gram of ferrous iron in this form and six 
tablets daily may be accepted as a suitable dose 

When an adjuvant or purely tonic effect is needed, half doses 
of these preparations may given The three official iron 
syrups in full pharmacopoeial doses all make satisfactory tonics 

The dosage for children of any of the above preparations 
IS to be regarded as proportionate for the child s age, and for 
infants under a year the therapeutic measures to be adopted 
for curative or preventive purposes have been mdicated on 
page 252 



CHAPTER XX 

IODINE AND IODIDES 

ny H. K. GOADBY, M.D., F.R.C.P. 
Physician to Out-Paiients, St. Thomas's Hospital 



CHAPTER XX 


IODINE AND IODIDES 

IODINE 

TJXTERNAL — The use of iodine as a local antiseptic is 
JLWainilar in every household, m the form of tincture, iodine 
stick, or ointment of vanous kmds , such use, and also that as a 
counter-imtant, is too universal to be given more than a men- 
tion m passmg Preparations such as hydrarg bmiodide for a 
general antiseptic solution Coster s paste in ringworm of the 
scalp, and Sfandl's paint (pigraentum lod co ) for sore throats, 
are also commonly employed m medicine 
Internal — ^The most important use of iodine is in the therapy 
of thyroid disease , that of iodides in conditions m the respira- 
tory tract and granulomas particularly gumma 

IODINE AND THE THYROID GLAND 
Action — If iodine is admimstered to a human being or 
anunal whose thyroid gland either pathologically or expen 
mentally, is m a hyperplastic state with or without hj'per- 
secretion, the acim of the gland return toivards the normal 
state of storage of colloid In human Graves' disease in which 
hypersecretion, i e hyperthyroidism or thyrotoxicosis is pre 
sent, all the symptoms and signs (nervousness, tachycardia 
tremor, exophthalmos raised basal metabolic rate) are dimin- 
ished by iodine therapy For some reason, as yet undis- 

although iodine is continued, the symptoms and signs begin to 
recur, but do not reach their previous seventy Therefore, if 
the hyperthyroidism ivas gross at the start it can relapse to 
quite a severe state dunng this “ escape from lodme ” If the 
disease ivas mild at the outset, the patient may scarcely return 
to a thyrotoxic state at all In either event, in spite of the 
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continued iodine tlierapy, considerable areas of hyperplasia 
will be found on microscopic section of the th5T0id gland 
These facts explain and govern the use of iodine in the treat- 
ment of exophthalmic goitre and other forms of hyperthy- 
roidism 

GRAVES^ DISEASE 

Pre-operative —The roam use of iodine is in producing a 
rapid remission of symptoms in order to lessen the nsk of 
thyroidectomy The preparation used is Lugol s iodine (liquor 
lodi aquosus) (5 per cent iodine 10 per cent potassium iodide 
m water) 

Plummer and Boothby of the Mayo Clinic, in the first report 
of this method, said that 10 nunims t d s of Lugol s solution is 
the usual dose required to control the hyperth5Toidism pre- 
paratory to operation , it has since been found that 5 minims 
t d s is adequate, it can be prescribed in fuU strength to be 
taken m milk or as a mixture. 5 minims m 60 minims of w’ater 
The improvement m the patient’s symptoms is usually striking 
and starts ^vlthln three days of talong the iodine Operation 
IS performed when the pulse rate has fallen to the lowest level 
which can be reached this wll be seen by its becoming con- 
stant for two to three days at usually 20-40 beats per minute 
below the initial rate The average time required for this is 
ten to fourteen days 

Before X ray treatment — The same prebminary course of 
iodine may be used before starting X-ray treatment, to mini- 
mize the risk of the temporary exacerbation that may occur 
wth the first dose or two of X-rays 

As pure medical treatment — Opinion is gradually hardening 
that severe Graves' disease is more certainly cured, and the 
patient more quickly returned to lasting normal activity, by 
operation preceded by a course of lodme therapy than in any 
other way Nevertheless Graves’ disease is self-limiting, and 
certainly medical treatment — that is, rest in bed, sedatives 
and Lugol s iodine — has a defimte place m its treatment the 
indications are — 

(i) In mild cases, when there is an obvious physical or 
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psj chological imtant factor \ihich can be removed in such 
cases the mutilation of operation is not immediately necessary 
and can be held in reserve if medical treatment fails A three 
weeks’ course of Lugol s lodme 5 minims t d s followed, if 
necessary, by another after six weeks' interval is a good method 
of treatment 

(2) In mild hyperthyroidism associated with a puberty 
goitre this wll almost certainly get better of itself and the 
patient can be tided over the period of illness by iodine therapy 
in such cases Lugol s iodine 5 minims t d s is continued for a 
month or two 

(3) In post-operative hyperthyroidism (1) most cases have 
a greater or less degree of exacerbation of their disease after 
operation the pre-operative course of Lugol s iodine should 
be earned on for three to four days after operation , (n) in 
some cases the symptoms and signs are not completely relieved 
by operation, however complete the thyroidectomj has been 
Lugol's iodine, as a continued treatment for a long time, vnU 
help to control the hyperthyroidism , X-ray therapy will also 
probably be advised in such cases 

In these three conditions presumably the escape from the 
action of iodine occurs just as it does in severe cases but, 
relapse being always to a lower level tlian before treatment, 
such cases may scarcely reach a condition of hyperthyroidism 
at all 

Failure of iodine therapy — It must be mentioned here that 
if, as IS rarely the case, thyrotoxic patients do not improve on 
Lugol s lodme 5 minims t d s they do not seem to react any 
better to increasing the dose, say to 15 minims t d s Severe 
thyrotoxic crises, especially if they occur dunng iodine treat- 
ment, do not seem to react to iodine, even in high doses given 
intravenously this treatment, however, is the only possible 
one and must be tried A patient wth hyperthyroidism may 
have been having a course of iodine as medical treatment and, 
owing to the failure of this, thyroidectomy is advised in such 
a case it is necessary to stop lodme treatment for at least six 
weeks before starting the pre operative course Only in this 
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way can another good remission he obtained preparatory to 
surgery 

In i\agnQ%i % — On clinical grounds and even after estima 
tion of the bisal metabobc rate doubt may exist whether the 
patient has hyperthjTOidism or simply an anxiety state this 
IS a common diagnostic problem Unfortunately it is not 
possible to settle the di^nosis by finding out whether or not 
the patient s symptoms and signs improve ^vlth lodme treat 
ment a therapeutic test does not provide a definite answer 
Dangsri of tod%ne in thyroloxtcosis — It is frequently stated 
that it IS dangerous to give iodine to a patient with a nodular 
goitre and secondary hyperthyroidism owing to the risk of 
producing a hyperthyroid cnsis or auncular fibrillation In 
my opinion never having seen this happen m a personal ex- 
penence of more than eighty cases of this type the nsk must 
be sbght the treatment and theuntoward events m such cases 
may be merely coincident 
ENDEMIC GOITRE 

The use of lodme in preventing endemic goitre for example 
m Switzerland and the Great Lake districts of the U S A xs an 
interesting application of science to pubhc health Although 
even now it is not clearly understood how iodine lack occurs 
in areas of the world where parenchymatous goitre is endemic 
at any rate the incidence of the condition is reduced by making 
the population take extra iodine to attain this end iodine is 
added to the ordinary table salt in such amounts that the 
average person gets 5-10 milligrammes of iodine per day in 
their normal consumption of salt Not only is iodine pre- 
ventive when given to children but it is to a certam extent 
curative in patients who haw developed the goitre As 
has been known since the Phoemcians on the shores of the 
Mediterranean ate seaweed as a cure for goitre iodine may 
dimmish the size of parenchymatous non toxic goitres it will 
cars tksra 
SIMPLE ADENOMA 

As simple adenomas are m reality areas of hyperplasia of 
thyroid tissue it would seem theoretically correct to give iodine 
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as treatment The involution of hyperplastic thyroid does 
not necessarily result in much reduction in size lodme, how- 
ever, IS often given as a medical treatment for a small single 
simple adenoma 

IODIDES 

The usual salt used is potassium iodide, ammonium and 
sodium iodides are no more effective and are more expensive 

m RESPIRATORY TRACT COJYDITIONS 

Action — Potassium iodide is secreted by mucous glands 
particularly those of the respiratory mucosa its action is to 
cause the secretion of an increased amount of mucus which is 
thmner and less viscid than normal Potassium iodide is 
secreted by the saUvary and lachrymal glands and by the intes- 
tinal mucosa this is especially noticeable in lodism and hyper- 
sensitivity to iodides 

Indications — (i) Potassium iodide is therefore most useful 
in any case in which the secretion m the trachea or lungs is so 
thick and viscid that it causes distress to the patient in the 
effort to cough it up This occurs m asthma bronchitis acute 
or chronic, the early stages of both lobar and broncho-pneu- 
moma, and post-operative lung conditions In such cases a 
useful preparation wU be — 

R Potassium iodide ----- 10 grams 
Tinct straraonii ----- 10 mmuns 
Syr lunonis - - - - - 60 minims 

Aquam chlorof ad - - - | ounce 

(2) It may also be used for stimulating the patient to cough 
up sputum when the latter is required for testmg say for 

' tubercle bacilli A strong expectorant mixture is — 

E Potassium iodide ----- 3 grams 

Potassium bicarbonate - - - - lo grams 

Ammonium carbonate - - - - 3 grams 

Aquam <Worof ad - - - - i ounce 

(3) It can be used wth advantage to soothe the tracheitis 
and sore stage of an ordinary cold the symptoms are much 
reheved by small doses, 5 grams in a mixture 
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FOR GRANULOMAS 

(r) Gtanma, gumimtous tnentngths — Its action is but im- 
perfectly known It docs not act as a spiroch'Eticide but may 
possibly have some specific affinity for the fatty acids which 
form a large part of the chemical structure of gummas the 
action of potassium iodide m promoting the absorption of a 
gumma is so specific and so rapid that it is sometimes used 
diagnostically the usual starting dose is 15 grams t d s in a 
simple muxture winch may be increased up to 60 grams t d s , 
it can also be used in the form of Donovan’s solution, liquor 
arseni et hydnrgyn lodidi 

(2) AcUnotnycosis — It is generally agreed that potassium 
iodide IS of great value in the treatment of actmomycosis, 
especially in combination mth X-ray therapy In these cases 
it must be pushed to the limit, i e until the patient develops 
mild lodism • and kept at that dosage for three weeks 

MISCEitANEOUS 

Iodine and potassium iodide are also sometimes used m the 
therapy of various other diseases, for example, rheumatoid 
arthritis The results are purely empirical the action is incon 
stant and not at all understood 

DIAGNOSIS 

The radio-opacity of many organic and inorganic compounds 
IS used m the X-ray diagnosis of disease vanous preparations 
are particularly excreted by certain organs, and are used to 
outlme them on an X ray photograph Per abrodil and uro- 
selectan B are the modern compounds mainly used for intra- 
venous injection to give excretion pyelograms of the kidneys 
Thirteen per cent sodium iodide is used for retrograde pyel- 
ography Tetraiodophenolphthalein is given by the mouth to 
obtain an excretion and concentration picture of the gall 
bladder Vanous forms of iodized poppy-seed oil {oleum lodis- 

• The symptoms are corjza running at the eyes salivation with 
a metallic taste in the mouth and in very sensitive subjects, there 
maj be tach>cardia malaise, and eiythematous skm rashes 
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atum B.P. addendum, lipiodol, neohydriol) are used by direct 
intratracheal injection to show up bronchi and bronchioles and 
also cavities in the lungs ; such oils can be injected directly into 
open sinuses and empyema cavities to show their extent. 
Iodized oil can be given by suboccipital injection into the 
cistema magna to define the level of a spinal block, or by 
lumbar intrathecal injection in the diagnosis of sciatica due to 
a protruding intervertebr^ disc. 
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MERCURY 

M ercury has a long and honourable therapeutic history 
It was used in Greece twenty five hundred years ago, and 
was knowm even earlier in Indian and Chinese medicine Its 
introduction for the treatment of s5T)hilis is often attributed to 
Cuinanus and Paracelsus, during the great outbreak at the end 
of the fifteenth century, but inunctions were practised by 
Arabian physicians five hundred years before this In the past 
twenty years it has been largely displaced in such treatment 
by bismuth preparations, but is stiU of some importance, 
although almost dismissed by some recent writers as of 
histoncal interest only in the treatment of this disease 
The preparations of mercury and its salts are numerous 
some twenty five are given the hallmark of recognition by 
the British Pharmacopaia and there are a great many pro- 
prietary and other preparations The pharmacologist ilivides 
them into five types according to their solubihty and degree of 
ionization, but such a classification scarcely corresponds with 
the medicinal uses made of the compounds From the point 
of view of therapeutics, their actions may be considered as 
(fl) antiseptic, (6) antisyphihtic, (c) purgative, {d) diuretic 
Since mercurial poisoning is not unknown even m the course of 
therapeutic admimstration, some mention must also be made 
of this 

JIERCURY AS AN ANTISEPTIC 

Mercury is pre-eminent among the heavy metals for this 
purpose By the choice of suitable preparations and concen- 
trations actions vaiying between mild bactenostasis and intense 
corrosion can be obtained The action is not as rapid as it is 
often supposed to be The mercury is first adsorbed to the 
organism, and then enters and destroj s it Usually the dis- 
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infectant action is superficial and is reduced m the presence of 
blood or other tissue fluids Perchloride (or oxycyamde, uhicli 
IS less highly ionized and therefore less irritant but also less 
active) IS commonly used m o i per cent solution for non* 
metalhc disinfection metals are attacked and destroyed by 
such solutions Some surgeons find it good for their hands, 
although it does not penetrate the gland ducts as spirit does, it 
may be less detrimental to the skm For occasional apphca- 
tion to unbroken skin, it may be used dissolved in spirit 
There is a wise con\ention according to which perchloride 
solutions are tinted blue or pink for easy differentiation from 
otlier surgical lotions Much ueaker solutions — o 01 to 0 05 per 
cent — are used occasionally for wounds and mucous surfaces, 
but are of hmited value because of their poor penetration and 
rapid inactivation The non-ionized preparations are also non- 
imtant but only feebly antiseptic indeed they are probably 
only antiseptic at all in so far as they are reduced to ionized 
forms in the tissues The fluoresceins yield examples of the 
class, and mercurochrome (sometimes called mercurochrome- 
220) IS the best known example A i per cent solution of this 
dye IS used as a penetrating apphcation for mucous membranes, 
especially of the bladder Sudi use is Imiited by its incompati* 
bility wth acids, local anasthetics, and most alkaloids The 
stains can be removed by hypochlorites, or by permanganate 
followed by oxalic acid Reference to its systemic action will 
be made later 

OINTMENTS — For the relief of itching and mild counter 
imtation of the skm use may be made of black wash {Lot 
hydrarg wgr ) or the dilute ointment of the nitrate {Ung 
hydrarg ntt rfif) or ciifomrf may be used as a dusting powder, 
especi^y for syphihtic sores The numerous ointments are 
used for various infections and infestations ITius white pre- 
cipitate (I 7 «g hydrarg ammon ) may be used at B P strength 
’{-rX-iVAX fox ha/ctexwi twfedwros. *at th/t skux nngworm or 
peclicuU Blue ointment {Ung hydrarg ) is used as an munction 
for syphihs or for the reduction of chronic inflammations in 
joints or glands, although for tlus the weaker Scott s dressing 
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iJUng hydrarg co) is usually preferred For the eje the 
pharmacopoeia provides Oculent hydrarg oxid (1 per cent 
yellow oxide) — a preparation best further diluted in many 
cases A favounte ointment for various skin conditions con- 
sists of a mixture of equal parts of Ung hydrarg nit dil , Ung 
zinc oxid , and Ung plumbi subacet (B P 1914) The pro- 
portions of mercury may be varied according to the desire for a 
more stimulating or a more sedative preparation 

MERCURY IN SYPHILIS 

With the introduction of the organic arsenicals in 1909, it ^vas 
thought that the use of mercuiy in syphilis might become 
superfluous But mercury re-estabhshed itself for use in the 
rest penods between courses of arsphenamine and for its value 
against arsenic resistant organisms With the spread of the use 
of bismuth since 1921, mercury has diminished in importance 
Bismuth proved less liable to provoke toxic sequel®, and more 
potent against the spirochaste, or at any rate quicker m action 
Relapses, however, are claimed to be more frequent after 
bismuth than after mercury treatment 

MODE OF ADMINISTRATION —In the early days of this 
century mercury u'as generally given by mouth — as the per- 
chlonde to adults and as grey powder to children — and re- 
peated small doses were given, often ivith a little opium, to 
minimize intestinal disturbance An alternative route \vas to 
give blue ointment by tnnnUion 60 grains daily, choosing 
fresh and non-hairy skin areas Such inunctions are time- 
consummg, labonous, and rather messy, and make secrecy in 
treatment well nigh impossible But the persistence of the 
method in spite of all its difficulties indicates its rehabihty 

With the advent of the arsenicals, and the growth of the 
mrerea? dfsease cimic, by trsfecltcrn traced the 

oral course Injections made more certain that the treatment 
was not overlooked, and made the dosage more precise A 10 
per cent suspension of mercury or mercury salicylate, or a 
5 per cent suspension of calomel is injected in weekly or bi- 
weekly doses of 8 to 15 minims Such injections are not devoid 
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of pam and discomfort, but this can be reduced by using, as a 
suspending agent, wool fat 50 parts, olive oil 23 parts, camphor 
and creosote of each 10 parts Tlie absorption from the intra- 
muscular depots IS rather irregular About three fourths of the 
mercury is eventually excreted by the kidneys and may damage 
these organs With intramuscular bismuth there is less pain 
from the injections less insularity in absorption, and a swifter 
action on the spirochiete 

Mercurj’ tends to be used only for patients who refuse in- 
jections but who will take oral treatment, or who are intolerant 
of arsemcals or bismuth Certain preparations of bismuth 
which are suitable for oral administration in syphilis have 
recently become available, so the use of mercury may become 
still less common The most common form m which to give the 
drug IS probably Hutchinson's pill * a grain of grey powder 
and a grain of Dover’s powder twice or thnce daily, according 
to tolerance An alternative pill contains iV grain of per- 
clilonde Tor syphilitic ulceration m the mouth a solution of 
005 per cent perchlonde m dilute acidulated glycerin has 
proved useful In syphilitic lepers avenyl— a solution of mer- 
cury m hydnocarpus oil — has given promising results 

OTHER INFECTIONS 

Like most antiseptics, mercunals have been tried m the pre- 
prontosil period in the treatment of many streptococcal and 
staphylococcal infections Mercurochrorae has been given m 
doses of 20 c cm of i per cent solution, intravenously, in 
plague and undulant fever It is admitted that the reactions 
may be severe It could hardly be a real specific, and is pro- 
bably an example of " auto immunization " — a shock therapy 
for which doses up to 5 mgm per kgm intravenously have 
been recommended The margin of safety is scarcely adequate 
to justify such measures Mercurochrome is not spirochasticidal 
in such doses m man 


PURGATIVE ACTION 

Since mercury, however admmistered, is in part excreted by 
the gut, some imtant action and resultant diarrhoea are 



E R C U R Y 


273 

common during its administration In practice the tasteless 
and insoluble preparations, calomel {hydrarg subchlor J to 3 
grains) and grey powder {hydrarg cum cret i to 5 grains) are 
used to stimulate penstalsis They are as a rule without action 
on the stomach, but in the intestine they are probably trans- 
formed in part into the imtant perchlonde or other soluble form, 
and these increase intestinal movement reflexly throughout the 
length of the gut They are slow acting and should be given at 
night and followed by a saline in the morning to reduce the risk 
of both absorption and diarrhoea Tolerance to their action on 
the gut IS developed , hence they should not be used in chronic 
constipation They are usually non gnping but both nausea 
and gnping are sometimes produced, especially by calomel A 
bactenostatic action on the intestinal flora and some chola- 
gogic effect are claimed by certain iVTiters, but have scarcely 
been established A recent suggestion that calomel purges 
because it is converted into metallic mercury in the intestines 
IS pharmacologically untenable It is obviously dangerous to 
give a mercunal purge if it is to be held up m the intestine and 
absorbed This danger is increased by repeated administration 
Dunng the administration of iodides, mercunals should be 
avoided unless absorption is desired, as m the treatment of 
syphihs 

The admimstration of J to i gram of grey powder to young 
children during teething troubles may ongmate in the marked 
increase m sahvary secretion which is seen in mercunalism 
Probably any benefit which such treatment confers is secondary 
to the stimulation of, and other possible actions on, the bowel 

DIURETIC ACTIOV 

In the course of the use of mercunal purges an increase of 
unnary excretion was sometimes oteerved — most marked when 
the mercury failed to pu^e or was not completely swept from 
the ahmentary tract by a followmg saline This Auretic effect 
IS more marked when the tissues are cedematous and especially 
when the dropsy is cardiac in ongin But the diuresis produced 
by calomel or grey powder, even in repeated doses, is msigmfi- 
s 



274 MODERN THERAPEUTICS 

cant m comparison wth that which follows suitable treatment 
with various organic mercunals The first of these to be wdely 
used was novasurol, but this was given up after the discovery of 
such more potent and less toxic drugs as neptal, novtinl and 
salyrgan This last drug is included in the 1936 addendum to 
the British Pharmacopoeia under the name of mersalyl, and an 
offiaal injection is provided also which contains 10 per cent 
of the salt in water, containing 5 per cent theophylhne and a 
httle alkah 

The recommended dosage is 8 to 30 minims, by intra- 
muscular or intravenous injection It is customary to begin 
with a deep intramuscular injection of 8 minims and to give 
15 minims the next day and if necessary 30 minims on the 
fourth day, repeating this dose every second day if necessary 
The injection should be given in the early morning, so that the 
peak of the diuresis is well past before sleeping time and it is 
well to avoid oedematous areas as sites for injection, as cellu 
btis may develop in such 

The diuresis begins in an hour or so, increases steadily to a 
maximum in eight or twelve hours and may persist for thirty- 
six hours, and amount to twice or thnee the normal excretion 
The usual explanation of the mechamsm of the diuresis is that 
the drug inhibits normal tubular reabsorption without irrita- 
tion It has also been suggested that the drugs act by opposing 
the normal anti diuretic effect of postenor pituitary principles 
on the kidney It is important to remember that this group 
fails when there is nitrogen retention and is definitely contram 
dicated in artenosclerotic nephntis 

If the response to intramuscular medication is unsatisfactory 
the drug may be given intravenously Its action may be en 
hanced by digitahzation and also by making the unne acid 
Tor this latter purpose ammonium chloride in 15 to 20 gram 
doses qi d may be given for two or more days and prob 
ably best m cachet form The least disturbmg method of 
ol thff merevna} 2s tp gjve Jt 3 S a svpposstcuy 
Such are available for all three of the propnetary preparations 
mentioned, contaimng 0 5 gm of drug in each Any rectal 
disease — even a hemorrhoid — is a contraindication to such 



MERCURY 275 

administration If symptoms of rectal imtation anse, treat- 
ment by this route should be discontmued at once 

In cardiova^ular syphilis with a fading heart part of the 
favourable reaction to organic mercunals has been attributed 
to a spirochaeticidal action Although these drugs are effective 
against this organism m certain experimental animals, the 
balance of the evidence is against any significant action of this 
kind in man Good results have been claimed m arthntis, 
bronchorrhcea, hepatic cirrhosis, eclampsia uncomphcated by 
pyelonephntis and mtrogen retention, M^nifere’s s3mdrome, 
and in certain cases of obesity 

MERCURIAL POISONING 

The usual three types — acute, subacute and chronic — are 
described Certain features are common to all cases of mer- 
cunal poisoning 

Aatie potswtng usually results from the careless or too 
generous use of the pcrchlonde, and the mucous membrane 
which has been exposed to the action of the drug suffers from 
irritation and corrosion When large amounts are absorbed, 
the patient may die m a few hours from circulatory collapse I 
remember an example of this in a woman who had inserted 
a tablet of perchlonde, meant for the preparation of a douche, 
into her vagina In less acute cases, stomatitis is developed m 
about a day, with complaints of a harsh metalhc taste, exces- 
sive salivation, and bummg and swelling, which may spread to 
the glottis By the second day, oiving to imtation of the 
alimentary tract, there is nausea and vomiting, ivith diarrhcea 
and violent tenesmus The kidneys too have suffered, smee 
they also are concerned m the excretion of mercury, and the 
unne may contain albumin and casts, or may even be completely 
suppressed The patient becomes collapsed, ivith an irregular 
thready pulse, rapid respiration, a cold clammy skin, pmched 
features and sunken eyes Death usually resets in about a 
week If the patient vomits almost at once after swalloinng 
the mercunal, his chances of recovery are fair Othenvise the 
drug IS rapidly fixed to the tissues, and antidotes and emetics 
are of little value as they only eliminate it in traces Sodium 
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formaldehyde sniphoxylate is the most recent precipitant to 
be introduced This is used for lavage, and has also been given 
by slow mtravenous injection m doses of 100 c cm of 10 per 
cent solution 

Subacuie poisontng may arise, but should never reach a 
senous stage, when mercury is used for syphihs Stomatitis, 
cohtis, and an interstitial nephntis may also occur More 
rarely, especially after inunctions, there is a mercurial derma- 
titis Almhvist teaches that the stomatitis starts in the gingival 
pockets, and is due to a precipitation of mercury sulphide in 
the capillary endothehum by the interaction of ionized mer- 
cury and infected tissues If the warning afforded by the sali- 
vation and soreness of the gums is not taken, the condition may 
go on to a loosening of the teeth a blackening of the edges of 
the gums, and swelling and ulceration of the tongue In the 
more chrome form there may be necrosis of the jaw. Tlie 
colitis may be explained on similar lines The salivation is 
difficult to explam—it is not due to the concentration of mer* 
cury in the secretions but degenerative changes m the parotids 
have been described Stomatitis does not arise m mfants, nor 
m the edentulous and dental attention and the regular use of a 
peroxide mouth wash help to prevent it 

Chfontc poiioiung (mercunahsm erethism) occurs in workers 
who are handling mercurial solutions or breathmg its fumes 
At one time about lialf such workers suffered Improved 
conditions have reduced this incidence to about 2 per cent , 
and nowadays, as a rule, onI> miJd poisoning is seen In these 
cases the kidneys are often little affected — they can eliminate 
the lower concentrations of mercury for a long time without 
danger Slany miscamages have been attributed to working 
with mercury The usual stomatitishas added to it nervous and 
nutntional disturbances Tremors (hatter s shakes) are notori- 
ously common m felt workers who use mercury nitrate solu- 
tions It IS stated that they never occur in total abstainers from 
alcohol True erethism, as seen m thermometer and barometer 
makers, is marked by a curious imtability and restlessness, and 
often by shyness Treatment consists in removal of affected 
workers from all contact with the metal and persuading them 
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to give up alcohol until they are better Prophylaxis is more 
important than treatment, and enlightened legislation has done 
much to protect the workers. 

The reader ivho seeks further information on mercury will hnd a 
full general account wth many references to ongmal authonties 
m T SoUmann’s " Manual of Pharmacology ’*, published by Saunders 
— 5th edition, 1938 The therapeutic uses are all considered m the 
recent “ Textbook of Medical Treatment ’’edited bj Dunlop, DaMd- 
son and 3IcNee (Livingstone, 1939) There are many good accounts 
of mercunal poisomng Hamilton’s “ Industnal Toxicology" 
(Harper, 1934), Leschke’s "Clmical Toxicolog> ”, which contams 
fascmating case histones (Churchill) and D Hunter’s “ Occupa- 
tional Diseases " (London Hospital Gazette, 1935) The mdustnal 
practitioner and medical sociolc^st will find much to interest them 
on their specialities in the International Labour Of&ce’s " Occupa- 
tion and Health ’’ (Geneia, 1935) 



CHAPTER XXII 


QUININE AND ALLIED DRUGS IN THE 
TREATMENT OF MALARIA 

Q UININE, derived from cinchona bark, has been regarded 
for many years as the specific remedy for malana, one of 
the most widespread of tropical diseases Efforts to find a 
substance possessing properties lacking in quinine have resulted 
in the evolution of other preparations of value but the ideal 
drug has yet to be evolved Taken by the mouth qumme is 
nonnally rapidly absorbed from the duodenum and small intes- 
tine In the duodenum the alkaline salts precipitate the 
qumme alkaloid which, after absorption, circulates in the blood 
as a quinine base The tune of arculation is short, some of the 
drug being deposited in the liver, spleen, and other tissues, the 
remainder being excreted in the unne in which its presence can 
be shown by the Tanret-Mayer reagent, usually about half an 
hour after ingestion How quimne acts on the malanal para- 
site 15 not yet clear Evidence favours both direct and in- 
direct action , duect through a dismtegrating action on the 
parasites while in the blood stream, indirectly by activating 
the body defences by means of the cells of the reticulo-endo- 
thelial system The drug has no action on the sporozoites 
injected by the infecting mosquito In daily doses of 15 to 
20 grams it causes disappearance of the trophozoites of all types 
of malana from the blood stream in five to seven days It also 
affects the pre gametocytes and gametocytes of all types, but 
Its action on the gametocytes ol subtertian malana is only very 
sbght Its action appears to be greatest at the time of sponi- 
lation in the human cycle 

ADMINISTRATIOV OF quIMNE 

Quimne m solution by the mouth is best When the bitter 
taste IS troublesome, cachets, tablets or pills can be used 
281 
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Sugar coabng may prevent absorption of the tablet, so m the 
tropics it IS \vise to test how the tablet mil dissolve by placing 
it in a tumbler full of water Tor children euquimne (ethyl car- 
bonate of quinine, dose to 15 grams) orlacqum (ethj 1 carbon- 
ate of quinine, 2 J grams to 60 grams of dried milk) are useful m 
overcoming the taste trouble The sulphate, hydrochloride 
and dihydrochlonde are the forms of the drug commonly used 
Their solubility, and hence their suitability for intramuscular 
infection, increases in the order named Large doses of 50 
grains daily are not more effective than the usual doses of 20 to 
30 grams daily and lead more rapidly to cinchomsm Children 
bear quinine well, about i/2oth of the adult dose is advised for 
each year of life up to fifteen years of age 

A routine method is to give 10 grams, 1 1 d for several days 
until the temperature reaches the normal, then 10 grams twice 
daily for ten days, and then 5 grains twee daily wth iron and 
arsemc in mixture or tablet form for two months In the short 
course the appropriate dose is given 1 1 d until the temperature 
remains steady at the normal, and then for four days twice 
daily This is recommended by those who consider the long 
course deletenous to the patient s general health, but relapses 
follow more frequently and demand repetition of the course 

To counteract the aadosts and liypoglycamia which occur 
with a malanal attack, Smton s method of combining quinine 
with an alkabne mixture, glucose bemg admimstered at the 
same time, gives good results 

In pregnancy quinine should not be withheld Acute 
malarial attacks, unless quickly and properly treated, will most 
likely lead to abortion Half the usual doses should be given, 
but twice as often When there is a history of malaria 5 grains 
daily should be given in the puerpenum Quinine is secreted 
m the breast milk Labour, operations and all factors causing 
shock or physical strain, may light up the disease in patients 
who have previously had malaria and it should be remembered 
that maibria can 6e i^ransmrtiferf via the ^hcentsc 

When Uackwater fever is feared qumine should never be given 
in large doses, but in repeated small doses of 2| grams or less 
Tlie drug causes contraction of the spleen and m patients 
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infected with certain strains of subtertian parasites this con- 
traction may cause destruction of some of the erythrocytes and 
also possibly set free hamolytic substances into the blood 
stream, sufficient to ensure the onset of the blackwater fever 
Such patients should be given plenty of alkahne fluids by the 
mouth or intravenouslj with all precautions , suppression of 
urme is less likely when its reaction can be maintained on the 
alkahne side Glucose by the mouth or intravenously in stenle 
5 per cent solution is also mdicaled as it has been shown to 
prevent the hiemolysis of the erythrocytes by quinine 

One rule must never be forgotten no delay can be allow ed in 
giving quinine to patients with mabgnant or subtertian malana 
or with severe symptoms 

In cerebral malana inhaJation of amyl nitnte may help to 
prevent accumulation of parasites in the brain and render them 
more accessible to the quinine Injection of 5 to 10 minims of 
adrenaUne solution i/iooo intravenously may also aid the 
accessibihty When coma or convulsions have supervened 
lumbar puncture and withdrawal of 20 c cm of fluid by reducing 
cerebral ansmia, may assist the action of the drug when little 
benefit follo^^s intravenous injection 

INTRAMUSCULAR ROUTE —Indieations Severe and 
urgent symptoms, such as coma convulsions hyperpyrexia, 
dehnum, nausea, vomiting and diairbcea preventing absorp- 
tion , or m patients who cannot be trusted to sw allow the drug 
The dihydrochlonde is the best salt, in 5 to 10 gram doses 
Ampoules (9 grams to 2 c cm saline) are obtainable The 
buttock (never the arm) in its upper and outer quadrant is the 
best site Absolute asepsis is necessary 

Disadvantages — Pam and necrosis of muscle are caused, 
sloughing nerve injury, and tetanus have followed Abscess 
may anse when the patient has already a septic focus eke- 
where, such as tonsilhtis septic teeth, or prostatitis 

INTRAVENOUS ROUTE — Indications — (i) When rapid 
action of the drug is needed as in cerebral algid, and pernicious 
subtertian infections, with severe ^mptoms as detailed above , 
(2} when very numerous parasites are found m the blood slide 
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As mentioned on page 283, the use of adrenaline or lumbar 
puncture may assist its action 
Of the dihydrochloride, 5 to 10 grams in 10 to 20 c cm of 
stenle ivater or saline are given, and slowly, as a fall of blood 
pressure is caused Concentrated solutions may cause collapse 
and syncope and, as toxms liberated from the destroyed cor- 
puscles by the cmculating quinine are also a cause of cardiac 
failure, it is advisable to follow the intravenous quimne with 
5 to 8 minims of adrenahne i/iooo solution by the same route, 
or It can be added to the quinine injection If necessary the 
quinine injection can be repeated in eight hours 
Advantages of route — ^No loss of absorption and rapid action 
of drug 

Disadvantages — Rapid fall of blood pressure with possibly 
serious sequela? In patients with quinine intolerance death 
may ensue , phlebitis and thrombosis have occurred 

CINCffONISAf — Symptoms which follow large doses are 
headache, ringing m the ears, giddiness, nausea and deafness 
Patients sensitive to quinine may show vomiting photophobia, 
dyspnoea dysphagia, itching, cutaneous eruptions and haimor- 
rhages, ble^ng from mucous membranes, pyrexia, h®moglo- 
bmuric fever, prostration tremors, palpitations local oedema, 
cachexia, collapse, syncope, or amaurosis after excessive or 
prolonged use of moderate doses 
Prophylaxis — ^The usual practice is to give 5 to 6 grams daily 
when m a malanous region, but 15 grams twice weekly or for 
two days at the week-end is effective ivith some subjects 

PLASMOQUINC PR^QUIVE 

In testmg various compounds derived from methylene blue 
plasmoquine was discovered It is N-diethyl ammo-iso-pentyl- 
8 ammo 6-methoxyquinoIine It is now being made m Bntain 
under the name of priequine (May and Baker, Ltd ) Pama- 
quin IS its recommended British Pharmacopoeial title This 
drug destroys all forms of benign and quartan parasites but 
only the crescentic forms of subtertian malana and this latter 
property gave great hope of usefulness m anti malarial work 
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Its ability to prevent the crescents developing in the mosquito 
can check malarial spread, but unfortunately the prophylactic 
dose IS too near the toxic one to allow its use as widely as, and 
with the safety of, quinine, and the possibhty of inducing black- 
water fever must alwaj s be remembered 
PLASMOQUINC was supplied in 002 gm tablets and the 
course was one tablet three times daily after food for five or 
seven days and then, after a four day interval, one tablet three 
times daily for three days m each week for four weeks 
Toxtc symptoms are cyanosis, headache, abdominal pain, 
nausea, vomiting, renal pain with methsmoglobinsmia and 
methzemoglobinuna ha*morrhagic nephritis, and toxic necrosis 
of the liver It is contraindicated tvhen blackwater fever is 
feared , the methsemoglobmuna caused by the drug may lead 
to a mistaken diagnosis of that disease Owing to its toxicity, 
parenteral injections are not recommended 
A standard course of o 04 gm plasmoqume and 20 grams of 
quinine daily for twenty -one days has been used in groups of 
patients abroad Toxic symptoms arose usually between the 
sixth and ninth day, but on discontinuing the plasmoquine for 
three or four days this nsk subsided and the patients were able 
to resume the drug and complete the course The combination 
of quinine ivith plasmoquine markedly reduces the relapse rate 
of all the malanas 

ProphylacUcally a dosage of three tablets daily for five days 
in each month is stated to give good results free from toxic 
symptoms 

PRMQUINE IS supplied m 001 gm tablets The usual 
course is one tablet three times daily for five days Following 
a course of quinacrine (atebnn), and after an interval of two or 
more days, it can be given for five days with the aim of eliminat- 
ing crescents Caution in its use is advised when patients 
have severe anasmia or hepatic dysfunction 

PLASMOQUlVE COMPOUND AND QUINOPLASMINE 

Plasmoqume combined wth quinine acts more effectively 
and Its toxic effects are less frequent and intense, duration of 
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treatment is shortened, and qmnoplasmme is stated to reduce 
the relapse rate of benign quartan and, in some patients, of 
subtertian malana better than any other method It should be 
remembered, however, that the relapse rate vanes ivith the 
stram of the parasite 

Qutnopla%mxite tablets contain o oi gm plasmoquine with 
0*3 gm quinine One tablet 1 1 d for six or seven days, or 
courses of four to five six-day treatments at four-day mtervab, 
can be given 

Plasmoquine co tablets contain o oi gm plasmoquine with 
o 125 gm quinine The course for an adult is the same as for 
quinoplasmine, using two tablets 1 1 d pc For children up 
to four years, one tablet daily , four to six years, one tablet 
twice daily, and one tablet three tunes daily for six to ten years, 
is given They can also be given in pregnancy and the puerpe- 
rium Combined, the drugs are effective in all forms of malana, 
but blackwater fever may occur 

ATEBRZN, QUtHACRINE AND WEPACRINE 

Alebrtn (acnqume, Russian), like plasmoquine evolved by 
German effort, is dihydrochlonde of 2*methoxy-6-chloro-9 
(4-dieihylanuno-i-methyIbutyI) aininoacndine In malaria as 
a rule it does not bnng the temperature down as rapidly as 
quimne, the average bang three days to one and a half to two 
days wth quimne It often gives a sense of well bemg, is well 
borne in pregnancy, and is mdicatcd when an idiosyncrasy to 
quimne exists Relapse is less frequent than ivith quimne m 
^nign and certain strams of subtertian infections It appears 
to be the safest drug when blackwater fever is feared, but a 
few cases have been reported following its use 

Atebnn acts on all forms of malana A daily dose of 0 3 gm 
eliminates the trophozoites of benign and quartan from the 
jienoheral blood in three days and those of subtertian in four 
days in 90 per cent of patients On the pre-gametocytes of 
benign and the gametocytes of benign and quartan its effects 
are slightly more marked than those of quinine It acts on the 
pre-gametocytes of subterlian malana, but only slightly on the 



DRUGS IN MALARIA 287 

gametocytes It does not prevent, as plasmoqume does, the 
exflagellation of the crescentic forms 

The adult dose is one tablet (o i gm ) three times daily 
immediately after food for five to seven days, repeating this 
after a week's interval Children take atebnn well, up to one 
year | tablet, to four years i tablet, to eight years 2 tablets, 
and after eight years 3 tablets, are given daily 

Milder toxic effects noted are epigastric pam, headache and, 
in children, vomiting and diarrhoea Being a dye substance, 
yellowsh pigmentation of the skin often occurs , this may take 
some weeks to disappear but, as some recently made prepara- 
tions of atebnn are coated pigmentation is no^v less frequent 
Exposure to direct sunhght is better avoided for three or four 
weeks after treatment The pigmentation may simulate 
jaundice, but as a rule it does not appear until the third day of 
treatment, it may not involve the sclera and its intensity vanes 
wth the regularity of bowel movements Undue excitement, 
mild or transient psychoses, and even more senous mental 
symptoms have been recorded, but are more frequent when the 
drug has been given by injection Cumulative m action and 
excreted slowly, the interns between courses should be ob- 
served to avoid toxic symptoms appearing later The unne 
becomes a bnght yellow Atebnn is contraindicated in the 
treatment of kno\vn alcohohcs, as acute jaundice may develop 

ATEBRIN MUSONATE is a form of the drug, used for 
injection intramuscularly in o i to o 3 gm doses, or o i gm 
intravenously, dissolved in 3 to 9 c cm of stenle water The 
solution should not be heated nor stored for any length of time 
Intravenous injection, indicated m heavy infections and when 
comphcations are severe, should be given slowly, as the margin 
of safety is not wide In severe subtertian and cerebral 
infections quinine by injection is preferable and much more 
rehable (Manson Bahr) Additional toxic effects may be gasp- 
ing quickened respiration circulatory fadure and collapse, 
pyrexia, anorexia and wasting Intramuscular abscesses have 
followed injections 

The combmed administration of atebnn and plasmoqume is 
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dangerous, it appears to a^ravate the toxicity of each/ but a 
course of atebnn for five to seven days follo\sed by plasmo- 
qume for three to five days has given favourable results with 
the relapse rate satisfactorily reduced, and this sequence of 
one upon the other is apparently safe 

Prophylaxis — Doses of o 2 gtn given twice weekly to groups 
of patients abroad, although causing pigmentation, are reported 
to have given satisfact ory results A daily dose of half a tablet 
is claimed to have kept students m Africa malaria-free for three 
and a half years 

QUINACRINE AND QVlitACmtiE SOLUBLE (it & b) 

AND MEPACRINE (l C I ) 

These are forms in which Bnlish-made atebnn is nmv 
supplied The tablets of quinacnne contain o i gm and with 
quinacnne soluble, the form for injection, the contents of the 
ampoule are dissolved m i 5 to 5 c cm sterile distilled water 
Tablet dosage is as for atebrm Mepaerme dosage is similar 
Jlepacrine hydrochloride and mepaenne methmesulphonate 
respectively are tlie pharmacopoeial titles now adopted for these 
preparations 

SULPHONAMIDES 

These preparations do not appear to have as effective an 
action on maJana as the drugs already mentioned Chopra 
and his colleagues found prontosil controlled the symptoms 
and caused parasites to disappear from the peripheral blood 
following doses of 3 to 4 gm daily for five days Relapses 
occurred in fourteen days when only z gm daily had been given 
The drug destroyed all forms of benign and quartan, but only 
the asexual forms of subtertian raalana The crescents were 
not affected Usmg JI & B 693 they found it necessary to 
increase the dose of one tablet (o 5 gm ) three times daily to 
4 gm daily to prevent relapses in hospital All forms of 
bemgn and the asexual forms of subtertian were destroyed, 
but crescents were unaffected Quartan parasites persisted 
for two days after treatment In all types symptoms were 
controlled 
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Septasine appears effective against all forms of benign, but 
only against the asexual forms of subtertian malaria More 
recent reports on the action of the sulphonamides are not 
nearly so satisfactory 


AKSENICALS 

These are often given as general tonics and to aid repair 
of ansemia in malanal patients Whittmgham states that 
N A B IS lethal to parasites and, like adrenaline, by driving the 
parasites into the blood stream, facilitates the action of quimne 
For.recurrent attacks 045 gm is given in the morning, then 
quimne 10 grains at night and 10 grams 1 1 d next day This 
IS repeated at seven or fourteen days interval for six to eight 
treatments Salvarsan and neosalvarsan, which are used 
intravenously m the Sudan and other parts of Afnca, are chiefly 
beneficial by the tonic effects produced Mepharsen, a tnva- 
lent arsenical, in doses of o 04 too 06 gm intravenously, depend- 
ing on body weight, is claimed to cut short a malanal attack in 
90 per cent of patients after a single injection The injection 
can be repeated in a week 

Dimenal, a salvarsan denvative, has been given by injection 
as a cure for malana, but its effectiveness is still doubtful 

Stovarsol (tablet 4 grams one or two daily for ten days) 
appears to act better when combined with quimne Tryparsa- 
mide apparently does not affect the parasites 


QUINIDINE 

Qumidine and its salts have curative effects similar to quinine 
on all forms of malana They are more depressant to the 
heart Some consider them more effective agamst benign 
tertian malana Qiumdine sulphate is given morning and 
evening in lo-gram doses for two days and then 10 grains at 
night for three days 

Cinchona febrifuge contains the total alkaloids from the bark 
It IS cheap, and is effective m benign tertian malaria , 10 gram 
doses are given twice daily for ten days 
T 
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OTHER DRUGS AND PREPARATIONS 
Tebetren — A combination of quinine with an acndme dye 
and a denvative of cholic acid, is rapid m action and is stated 
to check the formation of gametocytes It is shghtly toxic 
The course is two tablets of 4 grams four hourly for thirty 
doses It can be given by injection 
Malarcan — Somewhat similar to tebetren, is slower in action 
and relapse is more common 

Artsiochtn — This contains 961 per cent quinine and is 
tasteless Dose i to 10 grains according to age 
Cerium — Dialkylammo - o^qumolamino - butane possesses 
action comparable with plasmoqmne, but with less toxicity 
Dose o 2 gm Maily for six days 
Cxhonal — ^This drug is similar to certuna 
Rodoquine (Foumeau 710) —A quinoline denvative claimed 
to be less toxic than plasmoquine and equally effective 
il/3 or manganese todo-tnercurale — Results after treatment 
are favourable as a prophylactic it is disappointing The 
dose is I to 8 pills every second day 
Esanofele -~A popular remedy containing quinine bisulphate 
I J grains (0 09 gm ), arsenious acid, 1/72 grain (0 0009 gm ), 
citrate of iron 2/5 gram (0027 gm), powdered herbs 1/4 
gram (0 0145 gm ) Dose under six years 2 pills, under 
fourteen 4 pills, adults 6 piUs a day Proplylactically 2 pills 
a day 

Ascoh's treatment — This consists in giving adrenaline mtra- 
venonsly in doses increasing from i/ioomgm toi/iomgm and 
then repeatmg tlie last dose twenty times Reduction of 
splenomegaly, decrease of aneemia, improved weight and general 
health are claimed to follow it, as well as increase of the efficiency 
of quinine given subsequently 
Methylene bine acts on quartan malana The dose by mouth 
is I to 5\^ms It can be given intravenously in o 05 gm m 
5 c cm ^tenle water ft is useluf to patients reiracfoiy to 
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TONICS 

T he term tomes is falling out of favour \\ith writers on 
pharmacology Few textbooks refer to tonics as desenp 
tive of a drugs general action nor are the references veiy 
gracious Hare stated — 

tonics are used to increase vital activity They are indicated in 
local or general systematic depression and contraindicated m cases 
of inflammation or excitabUit> wth excessive functional activity 
(see bitters) 

Gunn in his edition of Whitla s textbook says — 

Tomes are stnctly speaking medicines ivhich improve the tone 
of the part on which they act thus it may be on the stomach as 
the pure ^egetabIe bitters and all stomaclucs or on the cord as 
strychnine or on the heart as digitalis or on the nervous system 
as quinine and the v alenanates or on the circulating fluid as iron 
The term tonic is too vague to convey any prease meaning and is 
best avoided 

Pans writing one hundred years ago gave quite a good 
description when he stated that tonics are substances whose 
continued administration gives strength and vigour to the body 
without producing sudden excitement or subsequent depres 
Sion He insisted that they act slowly and progressively not 
overtaxing the organs stimulated thus avoidmg subsequent 
collapse and gradually producing a general improvement in the 
functioning of other organs increasing their power and so by 
an ascending scale restoring general health He considered 
them definitely inadvisable in health It is interesting to note 
that the tonics employed by Pans were very much the same as 
those used to-day — ^bittern cmdiona and quinine strychnine 
and iron 

Although pharmacologists have abandoned the term tomes 
practitioners still use it and patients ask for and insist on 
*95 
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getting tonic medicines What then does the practitioner 
understand by a tonic > I think the %vay to put it is this He 
distinguishes between a curative remedy which arrests or 
removes a morbid condition and restricts the term tonic mainly 
to those remedies which, by improving tlie working of some 
bodily function, give resulting benefit to the general health 
He does not use the term tonic in connexion ivith colchicum in 
gout, or sodium salicylate in acute rheumatic fever He uses 
the term tonic purely for an effect which is produced more 
indirectly, a bitter to promote appetite in convalescence or nux 
vomica for patients complaining of a general feehng of slackness, 
which Lauder Brunton s patient so well described as ' feeling 
like a stiff collar after all starch had been taken out of it ” I 
think there is also m the practitioner's mind the feeling that a 
tonic IS a temporary form of treatment, which should start an 
improvement, which ivill gather momentum and go on by itself 
Give a convalescent a bitter to start his appetite he will take 
more interest m things, exercise more sleep better and his 
appetite iviU come back naturally 

THE BITTERS 

Among the tonics most frequently used are the bitters 
They have been employed since the earliest records of medicine 
They formed a large proportion of the drugs used by Hippo- 
crates The Greeks used them both externally for infiamma- 
torj’ lesions and internally for gastro intestinal disorders 
Gradually they came to be employed more particularly for 
medication of the stomach chiefly as appetizers and improvers 
of digestion When it was realized that the essential factor 
in their action was theu property of pure bitterness the number 
employed w as curtailed, and nowadajre the ones used mainly are 
genltan, quassia strychnine and twx vointca, and quinine 

MODE or ACTION —The mode of action of the bitters has 
been frequently investigated but the findings are confused and 
contradictory Most of the early work was done on healthy 
dogs, under conditions which pennitted the test drugs to be 
applied directly to the stomach or allowed to operate on the 
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mouth only Perhaps the dog is not a good animal for this 
purpose It responds by intense sali\'ation and does not seem 
to like bitters Actually sheep might have been more suitable, 
as it is stated that they pick out bitter plants in pasture Tiie 
healthy dog usually gave negative results as regard any definite 
mcrease in amount or quahty of gastric juice when the bitter 
alone ivas applied either to the mouth or stomach Bonsson 
first investigated the reflex effect of oral administration using 
a dog with a severed oesophagus, the upper end being brought to 
the surface He found that sham feeding with meat caused a 
greater secretion of gastric juice after oral administration of a 
bitter The most frequently quoted investigation is that of 
Moorhead In order to test the bitter action in a condition 
akin to that in ^^hlch they are used in human therapy, he 
rendered his dogs cachectic by repeated bleedings In health, 
his dogs showed no response to oral administration except 
sahvation, the same dog m a cachectic state responded 
differently Bitters, whether appbed orally or directly to the 
stomach, improved the appetite of the dogs, which ate larger 
quantities of food, although not quite up to that partaken when 
in health Stopping the bitters resulted in less food being 
taken In the cachectic dogs the administration of bitters 
orally, but not by direct application to the stomach, caused an 
increase m the quantity and quahty of the gastric juice secreted 
in the hour foUoiving the meal Pepsin remained constant but 
both free and combined hydrochloric acid ^vere mcreased 
Moorhead used m these expenments amounts of the bitters 
which corresponded to those used in human therapy Carlson's 
observations on human beings in good health show that the 
bitters in the mouth inhibit hunger contractions of the stomach, 
and sense of hunger, but do not mcrease the amount of early 
gastnc juice Many expenments were earned out by him on 
a man, otherwise healthy, who had complete cesophageal 
obstruction and a permanent gastric fistula 
This man used to chew his food and then insert it into his stomach 
with a syringe While the expenments were being earned out the 
man went about his ordinary work chose his o%vn food had his 
gastnc response tested and now and then was given therapeutic 
doses of tmetures of gentian, calumba hop condurango and 
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Easton s sjTup Special attention \ras paid to the appetite secre- 
tion of gastnc juice le. that which occurred within the first twenty 
minutes The tomes ^\hetha' given by tl e mouth or du-ecUy 
applied to the stomach produced no increase m amount of aadit> 
or pepsin content of the appetite juice nor ^d they render an 
unpalatable meal more palatable 

At Carlson s suggestion Moorhead completed an extensive 
senes of tests with bitter tonics on five hospital patients 
suffering from cliromc cachexia and poor appetite He used 
again the test of measunng the amount of food consumed to 
determine whether or not the tomes did actually increase the 
appetite He found as in his dog senes that the amount of 
food consumed on tonic da)rs was greater than on days when no 
tonic ^^'as given Some increase of consumption occurred if 
the patient was unaware of the possible action of the tonic 
Erom these experiments it had been concluded that m health 
the bitters are wthout much effect upon the appetite or secre 
tion of gastric juice but that in diseased conditions they have a 
beneficial action Some wnters go so far as to assert that the 
action IS purely psychological but the general opinion is that the 
effects are reflex from the stimulation of the taste buds appre- 
ciating the bitter taste on the dorsum of the tongue It is also 
customary to deny that the bitters have any action when applied 
to the stomach only But amongst the experimental findings 
are reports of a later effect of the bitters upon the intestine 
shown by increased intestinal absorption of drugs after the 
previous application of bitters to the stomach 

Recently observations by Ivancevic and Kadruka on 
healthy men indicate that the direct application of bitters to 
the stomach either in the form of rice capsules or by duodenal 
tube produces changes in the contour picture of the rugae of the 
stomach obtamed by X rays Using thin barium meals the 
upper parts of the rug$ are covered with adherent faanum 
whereas the depressions between the rug® are free from banum 
They found that whereas the oral application of gentian pro- 
duced no change m the K ray picture the direct appficafion of 
gentian to the stomach caused the folds to become wder and 
increase in height and there was evidence of increased secre 
tion of mucus in a blurring of the banum deposit The changes 
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were rapid m onset coming on within three to eight minutes 
and at their maximum in twenty to thirty minutes and if no 
food was taken passed off within two hours The administra 
tion of yolk of egg caused more rapid disappearance of the 
changes They claim that the alterations in the X ray picture 
indicate hyperaemia or increased turgor of the mucosa with 
increased mucous secretion representing the prehminaiy 
digestive process 

CLINICAL USE — As increased secretion of mucus might 
be of some importance it is noiv believed that the gastnc 
juice contains hydrochloric acid of an initial high aciditj which 
IS the same in health and disease If retained eg in a Pavlov 
pouch this initial acidity falls due mamly to diffusion partly 
through swallowed sahva and alkaline mucous gastnc secretion 
Although the pharmacological evidence in favour of bitters is 
rather sketchy the consensus of clinical opinion is favourable 
to their employment It seems clear that they should not be 
used in health That they should he administered shortly 
before food so that any increase produced m appetite or psychic 
juice may be ready to deal with the early stage of digestion I 
do not think they should be administered for long penods but 
only to start the habit of taking food They do not depend 
entirely on the patient s belief m their efficacy They some 
times stimulate appetite m achylia gastnca wnthout having any 
effect upon the gastnc juice They have value as appetizers 
in subnormal nutntion They should be administered m 
doses just sufficient to give a strong bitter taste Nux vomica 
and strychnine have in addition to their bitterness theadvan 
tage of increasing the reflex activity of the cord thus tendmg to 
increase muscle tone even in the small doses used in tonics 
They also increase shghtly the local reflex activities of the bowel 
This combmation of bitter activity and sharpening of reflex 
activity fully justify their populanty as tonics 


IRON TONICS 

Iron preparations are often referred to as tomes but I am 
not sure that they are nghtly so termed In adequate dosage 
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they are curative in many forms of anxmia and in my view a 
tonic IS an indirect metliod of improving health Iron salts 
are now given in larger dosage than formerly This is in keep 
ing mth pharmacological findings In rabbits small doses pro 
duce no changes in the bone marrow but with larger doses there 
IS evidence of stimulation of the marrow which becomes denser, 
and there is a transient increase of young cells, reticulocytes, 
both m the circulating blood and marrow With continued 
administration of medium doses there is evidence of an impair- 
ment of the marrow following the initial stage of stimulation, 
both luemoglobin and red corpuscles showing a defimte fall 
In rabbits rendered aniemic by bleeding these medium doses of 
iron caused much more rapid improvement than in untreated 
anaemic controls and it was noted that in the anasimc animals 
doses of iron which produced impairment of the marrow in 
normal animals seemed only to act as stimulants to the marrow 

CLINICAL USE AND DOSAGE —Over forty years ago 
Stockman suggested that chlorosis then common in young 
women, was due to a deficient intake of iron in the diet 
Recently Davidson investigated the dietary of women in the 
poorer classes in Aberdeen and found that it contained too 
little iron Normally the daily wear and tear of the body 
consumes about i gram of iron which is excreted in the unne 
The average good muxed diet contains at least double this 
amount of iron and is ample for the body's needs Deficient 
mtake of iron seen espeaally in women of the poorer classes, 
leads, dunng the child-beanngycars, to a fonn of anamia which 
IS usually termed chronic hypochromic nutntional angemia or 
chrome microcytic ansmia It is essentially due to a diet 
deficient in iron and is curable by large supplementary doses 
This IS much more economical than adjusting the diet to include 
sufficient iron-containing foods, especially now under war 
conditions Any iron preparation may be used, eg tablets 
j ^ams of ferrous sulphate or ferrous carbonate, 
thnee daily A favounte is the iron and ammonium citrate, 
30 grains thnee daily, dissolved in chloroform water The new 
B P preparation, citrated ferrous chloride, is very soluble in 
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^vate^ and is stable Its dosage is lower, 5 grams thnce daily 
in solution Whatever preparation is employed should be 
given at first in half these doses lest they increase gastric dis- 
turbance They are given after food and gradually increased 
to the full amount The treatment is prolonged from four 
to twelve weeks may be required before the blood picture 
becomes normal It is a good rule to continue the full doses 
for a further four weeks to give the body a reserve store of iron 
Then the dosage may be halved But iron must be taken 
regularly, as the diet will still remain deficient 

IN INFANTS — ^Another field in which iron medication is 
curative is in the hypochromic anaemias of infants This is 
often seen in the first two years of bfe, especially in children 
who were undenveight at birth But even normal children 
may sh<nv a certain degree of anamia after any infection As 
tablets are unsuitable for infant medication, soluble prepara- 
tions are used The iron and ammonium citrate can be dis- 
solved in a little water and added to the food or sweetened with 
glycerin or chloroform water as a m^ane after food Again 
adequate dosage is necessary Davidson recommends as the 
curative dose for ananiemic infant of three to six months, 3 
grams 1 1 d for antemic children six to eighteen months, 5 to 
10 grains 1 1 d As for adults the general rule of beginning with 
tnai doses of half the full amounts wth or after food should be 
followed and the dose gradually worked up to the full amount 

DIGITALIS 

Digitahs may be considered a tonic in so far as restoration of 
a better circulation will improve the nutrition of all tissues in 
such measure as is possible by a supply of properly oxygenated 
blood Thus all organs jjo the body may benefit provided they 
are not too much damaged by the results of the impaired circu- 
lation This is seen most strikingly in the temporary diuresis 
which results m the early action of digitalis Provided the 
kidneys are not damaged by disease, the restoration of an 
efficient circulation m them re-estabhshes the necessary 
difference between the glomerular artenolar and venous blood- 
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pressure, and enables the kidneys to do their o\vn usual quota 
of work and also to overtake their arrears, until the dropsical 
fluid IS removed from the body In the same way, improve- 
ment in the cerebral circukitioa clears the brain, and the same 
is true for the lungs Yet digitahs acts best in auncular fibrilla- 
tion as a protector of the wntncle, not as a tonic stimulating it 

CONCLUSION 

It would be possible to include many other drugs and 
methods of treatment as evincing temporary tonic action 
CO2 inhalations, causmg stimulation of the respiratory centre, 
induce deeper breathing, more oxygenation of the blood and 
better functioning of many organs In recent years a rapid 
restoration to normal caused by analeptics, m conditions of 
medullary depression, has interested pharmacologists, but here 
the action is too rapid to be considered as an instance of the 
classical conception of a slow acting tonic 
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VITAMINS IN TREATMENT 

T he study of vitanuns has reached the second of the t\\o 
phases usual to advances in therapeutics that anse from 
laboratory work At first such discoveries are ignored by 
clinicians because they are based upon animal expenments, 
and the pathological conditions m the animals seem rarely, if 
ever, to appear in man , such was the position in the last war, 
when vitamins had just been discovered In the second stage, 
the advances are accepted with uncritical enthusiasm and some 
clinicians make extravagant claims for the new panacea , such 
IS the position to^Iay Knowledge of vitamins has advanced 
in recent years with amazmg rapidity Each day now sees 
one paper published upon the vitamin B complex alone, and 
each year, for the last five years, one member of that complex 
has been synthesized Five years ago awed biochemists gazed 
through microscopes at valuable traces of a few pure vitamins , 
now they have large bottles upon their shelves containing 
several synthetic vitamins And the chnician, spurred on by 
optimistic or unscrupulous advertisements has been eager to 
use pure vitamins in therapy 

It has been reahzed in the last fe%v years that vitamins do 
not only cure the rare diseases that the general practitioner 
usually finds in textbooks — ben-ben, scurvy, pellagra, xeroph- 
thalmia , it IS now known that shght defiaency causes many 
signs and symptoms, often difficult to diagnose, and also pro- 
duces jB beaJfb that can cady he related to Jack of wtamms 
by employing laboratory methods of diagnosis Such ‘ sub- 
chnical ' deficiency has been shown to be common even in 
times of peace and is hkely to become more common as the 
war progresses The practitioner now has to be alert to 
detect mild deficiency, and this article attempts bnefiy to help 
him m cunng it 
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VITAMIN A 

There are four fat>soIuble vitanuns A, D, E and K Vita- 
nun A, which has been synthesized, belongs to the class of pig- 
ments called carotenoids which are vwdely distributed in nature, 
and colour buttercups, tomatoes, and lobsters There are four 
carotenoids that become converted into vitamin A m the body 
The most important dietary sources of these provitamins’', 
and of vitanun A, are milk, butter, eggs, liver, green vegetables 
and carrots The mmimum daily requirement of an adult is 
about 30 I U per kilogramme body-weight, and 50 is a safe 
figure to take in calculating dietary allowances this amount 
15 contained in a glass of milk, an egg 25 gm of butter or 
marganne, and a moderate helpmg of green vegetables 

DEFICIENCY ■ — Transformation of the priyvitanuns (caro- 
tenes) into vitamm A occurs m the hver, and in diseases of this 
organ (e g cirrhosis) or m diabetes melhtus this transformation 
IS decreased and carotensnua occurs Diabetics treated tvith 
high carbohydrate diets are particularly prone to deficiency of 
vitamin A, and during pregnancy or Jactation the requirement 
of the vitamin is increased, patients with steatorrhcea may 
become deficient through diminished absorption and deficiency 
also occurs in cases of parenchymatous or obstructive jaundice 

In deficiency of vitamm A atrophy of epithehal tissues and 
also mght-bliiidness occur Decreas^ abihty for dark adapta- 
tion IS the earliest sign of deficiency and can be measured 
photometrically , before the war it occurred not infrequently 
in this country among apparently healthy people and usually 
improved immediately mth vitanun A therapy Night-blmd 
ness IS of outstanding importance now because restnction of 
fat produces deficiency, and because the black out and night- 
flying emphasize the disabihty In deficiency, epithelial 
tissues atrophy and become keratinized This occurs early in 
the trachea and bronchi and masses of keratinized epithehal 
cells may block the bronchioles giving nse to bronchiectasis, 
atelectasis and pneumoma Keratmization of the cornea and 
conjunctiva leads to xerophthalmia, atrophy of the enamel- 
forming epithehum of the teeth causes the formation of enamel 
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to cease, and marked deformities oamr as a result of defective 
formation of dentine Once epithelial cells have atrophied 
infection occurs easily, and this is the only connexion between 
deficiency of %ntamm A and infections it is useless in the 
therapy of acute mfections, or as a prophylactic agamst colds 
or influenza, if the diet is adequate 

THERAPY — In cases of infection, however, particularly 
of the respiratory tract, a careful dietary history should be 
taken, and in cases of steatorrhcea deficiency should be sus- 
pected Patients who complain of night-bhndness should 
receive supplements of the vitamin, if due to deficiency of 
■vitamm A the hemeralopia is usuall> quickly abohshed some- 
times wathin a few hours, but no improvement can be ex- 
pected m congential night-bhndness (which is dominant) or m 
nboflavin deficiency (see p 313) Infants and pregnant or 
nursmg women should receive supplements, as deficiency in 
them as common , the vitamm has also been used success- 
fully m semie vaginitis There is no evidence for the claims 
that It prevents renal calcuh, or is beneficial in thyrotoxicosis, 
demyelination of the spinal cord, or anamia 

The cheapest and most efficient form of therapy is adminis- 
tration of a good preparation of fish liver oil Oltum morrhua 
(BP) contains not less than 600 I U vitamin A and 85 I U 
vitamin D per gm , the therapeutic dose is 3 to 6 c cm t d s It 
has a slightly fishy taste and therefore hahbut-liver oil is pre- 
ferable , this contains fifty to one hundred times as much vita- 
min A, but less vitamin D per dose A suitable dose is 5 to 
10 drops dail> for infants, and double this for adults Supphed 
m this form the whole daily requirement of vitamm A costs one 
farthing (retail), and this is the cheapest way of providing the 
vitamin in the diet When severe defiaency with xerophthal- 
mia occurs^ it should be treated with large doses Recent 
work in Aberdeen suggests that some cases of hemeralopia are 
cured only by massive therapy, such as a single intramuscular 
injection of 100 000 I U There is no danger of overdosage of 
vitamm A 
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MTAMIN D 

Vitamin D was first isolated m crystalline form in 1931, and 
now at least ten different chemical forms of it are known 
Only two are important in therapy, calciferol (vitamin Dj) and 
vitamin D3 both of winch are formed from mactive provita- 
mins by the action of ultra-violet light The provitamm of 
calciferol is ergosterol which is the charactenstic sterol of 
yeast and fungi, the provitamin of vitamin Dj is 7 dehjdro- 
cholesterol, which is present in animal fats, fish oils, eggs and 
milk The conversion of provitamin to vitamin takes place 
when the skin is exposed to ultra violet light, but deficient 
sunlight in this country and restricted fats in W'ar time promote 
deficiency Fish that contain much body oil, such as sardines 
and herring are the richest natural sources , eggs, milk and 
butter or marganne come next, but the amount m them is small 
ond by themselves they are inadequate to supply children with 
vitamin D One egg contains about 40 I U , and a pint of 
summer milk half that, but milk from cows kept indoors con- 
tains practically none Children require about 400 I U daily 
to prevent rickets the optimum requirement of adults is 
probably about 500 I U a day 

DEFICIENCY — ^htamin D increases blood calcium by in- 
creasing the absorption from the small intestine and decreasing 
the excretion into the large intestine In deficiency of vitamin 
D the metabolism of bone is faulty and rickets results , deficient 
calcification of teeth also occurs and leads to canes Greatest 
susceptibility to rickets occurs dunng the first months of life, 
and as milk is a poor source of vitamin D infants should receive 
supplements 

THERAPY — Infants tolerate cod liver oil concentrates 
well and may therefore be given Oleum morrhute (BP) one half 
to one teaspoonful (200 or 400 I U ) daily Ltquor calct/erolts 
(B P } contains 3 000 I U vitamm D per gm and no vitarom 
A, the therapeutic dose is 2 000 to 3 000 I U (o 6 to i c cm ). 
It IS, however, usual to employ three times these doses m the 
treatment of nckets, and occasionally doses of 30 000 or more 
may have to be given If very lar^ doses (100,000 I U or 
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more daily) are given, the unne should be examined daily for 
calcium casts and the serum calcium should be estimated 
weekly, because toxic doses produce a nse m serum calcium 
uith metastatic calcification Good results have been claimed 
wth vitamin D therapy in rheumatoid arthritis (Reed et al , 

1939) 


VITAMIH E 

The most active form of this vitamin is a compound a toco- 
pherol, which was synthesized in 1938 It is present in vege- 
table oils, particularly wheat-germ oil In animals vitamin E 
plays an essential part in nuclear activities inv olving chromatin, 
and in particular is indispensable in those tissues in which rapid 
cellular proliferation and differentiation occurs (such as the 
testis in the male and the developing embryo m the female) 
Also young rats deficient m vitamin E develop paralysis of the 
hind limbs Einarson and Rmgsted found cord lesions closely 
resembling tabes dorsalis and progressive muscular atrophy 
What relation this work on lower animals bears to disease m 
man has not been fully elucidated 

Some cliniaans have claimed remarkable therapeutic results 
in habitual abortion and others m threatened abortion But 
according to Browne these results are doubtful Bicknell 
(1940) claims to have confirmed Einarson s and Ringsted's 
results cUmcally, finding vitamin E therapy useful m muscular 
dystrophies and amyotrophic lateral sclerosis, he used fresh 
dried whole wheat germ, \ ounce twice daily Wechsler has 
also claimed successful results m amyotrophic lateral sclerosis 
mth a tocopherol 


VITAMIN K 

lit sud stibseqaertdy, sh&^ed that chichens tsd 
on a diet deficient in fat developed a fatal hiemorrhagic 
tendency owing to a decrease in plasma prothrombin The 
coagulability of the blood could be restored by a fat-soluble 
substance which he called vitamin K It is present m green 
vegetables, such as cabbage and spinach, in alfalfa and in 
decayed fish meal 
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THERAPY — It IS well known that patients with obstruc- 
tive jaundice or biliary fistuUe may develop a hsemorrhagic 
diathesis owing to diminished clotting power of the blood and 
this IS restored to normal by oral administration of bile salts 
It has recently been shoivn that bile is necessary for the absorp- 
tion of vitamm K from the gut, and that the vitamm is necessary 
for the formation of prothrombin in the liver Parenteral 
administration of the vitamm is therefore indicated in paiients 
who have no bile in the gut — cases of obstructive jaundice and 
biliary fistul®, but oral administration of bile salts ito3gm 
daily, IS often sufficient It has also been proved that vitamm 
K therapy is of enormous value in hamonhagic disease of the 
newborn (Waddell and Lawon, 1940, Poncher and Kato, 
1940) Other indications for therapy are rare Cases of 
steatorrhcea ulcerative colitis chronic hepatitis, cirrhosis of the 
liver, nephritis and hypertension are occasionally accompanied 
by a hamorrhagic diathesis which responds to therapy with the 
vitamin But such therapy is useless in hamophiba, thrombo- 
cytopenic purpura, and leukxmta Since the vitamin has been 
shown to lower the dotting of the blood of apparently healthy 
persons pre-operative therapy might be tried in cases in which 
post operative bleeding must be avoided 

Synthetic compounds (derivatives of naphthaqumone) that 
have vitamm K activity are available and cheap, some of 
them are water-soluble Parenteral administration is advisable 
and 2 to 4 mgm daily is a reasonable dose 

VITAMIN B COMPLEX 

VITAMIN — This the antineuntic vitamm ’ is also 

called aneurm thiamin and tonilin it has recently achieved 
notonety because of the decision of the Ministry of Food to add 
synthetic vitamm Bj to all white flour Owing to the synthesis 
of the vitamin four years ago pure preparations are now readily 
available and it is interesting to see the difference in cc«t that is 
brought about by such an achievement The Mmistry of Food 
seems to be paymg about 3s for i gm of ^thetic vitamm 
, only five years ago the roost efficient way of obtaming i gm 
ivas to buy £200 worth of yeast and extract the vitamm from 
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it bj a long and costly method Few common foods are nch 
m the vitanun ^VhoIemeaI bread is a good source and usually 
contains about tivice as much as brown bread and ten times as 
much as white Oatmeal, bver, ladne> , pulses, eggs, and pork 
are all fairly good , milk is a poor source The optimum intake 
IS probably about 2 mgm a day, but many factors increase the 
requirement and it is important to appreciate them in any con- 
sideration of therapy 

DEFICIENCY — The requirement is proportional to the 
body-weight, the total metabolism, and the energy value of the 
ingested carbohydrate Therefore deficiency is found in those 
who are on unbalanced or high-carbohydrate diets (alcohohcs, 
diabetics patients with gastnc ulcers or infants fed on “ glucose 
lemonade ’ ), and those who have increased metabohsm 
(through muscular work or rapid growth, pregnancy fever or 
hj’perthjTOidism) Deficiency is also easily caused by failure 
of assimilation The vitamin is unstable m alkab, or m acid in 
presence of blood, and destruction therefore tends to occur in 
the gut in persons with achlorhydria, pylonc stenosis, gastnc 
carcinoma, or gastnc ulcer , and there may be failure of absorp* 
tion in cases of dianhcea. ulcerative colitis, and gastro- or 
entero-enterostomy In absence of the vitamm the cells of the 
body cannot bum carbohydrate fully, and therefore the signs 
of deficiency appear first in the nervous and cardiovascular 
systems, because their cells depend for energy predominantly 
upon the oxidation of carbohy^te neuritis or cardiac failure 
therefore may occur 

THERAPY — It IS obvious that only the cases of neuritis 
and cardiac failure that are due to deficiency of the vitanun will 
respond to therapy wath it , and it is unfortunate that fantastic 
claims have been made for the therapeutic use of vitamin , 
diseases as dissimilar as lead neuntis, subacute combmed 
degeneration of the cord, disseminated sclerosis, and sciatica 
have ail been alleged to respond Some at least of the cases of 
nutntional, " alcoholic," gastrt^nous, gestational, diabetic, 
and infective ” polyneuritides are caused by deficiency of 
vitamm Bj , but in true cases of infective polyneuntis, and in 
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most cases of diabetic neuntis, no improvement can be expected 
with vitamin therapy Cases of cardiac dilatation and tachy- 
cardia vnthout any obvious signs of organic heart disease, and 
cases of cedema not of cardiac or renal ongin and with normal 
plasma proteins, can reasonably be treated with vitamm Bj 
The cedema and cardiac dilatation of wet ben ben respond 
dramatically to therapy, and this condition occurs occasionally 
in this country (see Konstam and Sinclair, 1940) The neuntis 
IS quickly cured in the early stages before degeneration of the 
axis cyhnder has occurred , but long-standing cases may obtain 
little or no improvement It should be borne in mmd that 
anorexia is an early sign of deficiency of vitamin and re- 
sponds rapidly to therapy Goodhart and I (1940) concluded 
" that defimte deficiency of vitamin Bj is not uncommon among 
hospital patients ' 

Pure vitamin B^ is readily available for oral or parenteral 
therapy, and there is no danger of overdosage In definite 
cases of deficiency U is wise to start treatment wth intra- 
muscular or intravenous injection of very large doses — 20 to 
50 mgm daily Later the same amount may be given orally, 
or the injections decreased to 10 mgm or less daily 

NICOTINIC ACID — The vitamin complex consists of 
at least five factors of which four — nicotinic acid, riboflavin, 
vitamin Ba and pantothenic acid — have been synthesized , a 
summary of this complex and of vitamm Bj will be found else- 
where (Smclair, 1941) Nicotinic acid is a cheap pyndme 
derivative, first prepared three-quarters of a century ago In 
1937, it was shown to cure pellagra This disease is rarely 
recognized m this country, where it occurs most frequently in 
patients mth ulcerative colitis or in mental hospitals The 
mam signs are sore ulcerations of the mouth and an ulcerated 
atrophic tongue of a fiery red mental changes and a char- 
acteristic dermatitis The acute mental symptoms, which 
vary from slight confusion to deUnum or mama, respond 
dramatically to nicotinic acid usually clearing up overnight , 
the oral manifestations and the cutaneous erythema disappear 
m a few days 
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THERAPY — ^The usual dose of nicotinic acid is 500 mgm 
a day, given by mouth m doses of 50 mgm It is advisable to 
divide the daily dose in this way because mcoUmc acid, unlike 
almost all other vitamins, is definitely toxic, large amounts 
cause flushing, burning and itching of the skin, and increased 
motihty of the stomach 

In treating pellagrins it is important to bear in mind that 
the disease is usually accompanied by other vitamin deficiencies 
Llany pellagnns suffer from penpheral neuntis, which is cured 
by vitamin Bj, many suffer from cheilosis, which is cured 
by riboflavin Korsakov’s psychosis sometimes accompanies 
pellagra, and this is believed by some to be due to deficiency of 
vitamin B^, Wernicke's encephalopathy, on the other hand, is 
probably due to deficiency of nicotinic acid It has recently 
been shown {King, 1940) that Vincent s disease, or trench 
mouth," IS due to deficiency of nicotinic acid, the organisms 
being able to grow only on the tissues that have been damaged 
by vitamin defiaency Since this acute ulcerative infection of 
the mouth and throat was common in the last war, and has 
appeared during this one the practitioner should keep a watch 
for the disease and cure it by the oral administration of nicotinic 
acid 

RIBOFLAVIN — ^This member of the vitamin Bg complex 
was synthesized m 1935 , it is present in yeast, milk, eggs and 
liver, and is destroyed by bght Sebrell first recognized the 
clinical manifestations of anboflavtnosis, which consist essen- 
tially of cheilosis and seborrhceic excrescences around the nose. 
In 1938 Sebrell and Butler fed eighteen women on a purified 
diet, after about one hundred da^ ten of the subjects devel- 
oped the characteristic signs These begin as a pallor of the 
mucosa of the Iip in the angles of the mouth, soon followed by 
maceration and then superfiaal transverse fissures, which may 
extend on to the skin At the same time there is a superficial 
denudation of mucosa, making the lips abnormally red along the 
hne of closure In addition " there was also seen a fine scaly, 
shghtly greasy desquamation on a mildly erythematous base m 
the nasolabial folds, on the al* nasi, in the vestibule of the nose 
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and on the ears *' (Sebrell and Butler, 1939) These lesions 
were alleviated by synthetic nboflavin, but not by nicotinic 
acid Occasionally seborrhceic dermatitis is found on the face 
and ears and other parts of the body The tongue is magenta 
m colour, and not the bright fiery red of nicotmic acid deficiency 
Recently Sebrell and his colleagues (Sydenstncker el al , 1940, 
Kruse et al , 1940) and others have shovm that deficiency of 
nboflavin in man also produces a keratitis, even wthout hp or 
tongue lesions Fort>-se\en patients with nboflavin deficiency 
showed sht-Iamp evidence of a vascularizing keratitis, accom- 
panied by symptoms of photophobia, dimness of \ ision, circum- 
comeal injection and a burning sensation of the eye ball The 
conjunctivitis was sometimes accompanied by mydnasis, intis 
and corneal opacities Administration of 5 to 15 mgm of nbo- 
flavin produced dramatic improvement Pock Steen observed 
similar signs in one hundred patients with sprue and allied dis- 
orders in the East Indies, the most frequent symptom was 
reduced visual activity m dun light, which was not affected by 
vitamin A but cured by i mgm nboflavin Johnson and 
Eckardt (1940) observed that nboflavin was of value m rosacea 
keratitis It is apparent therefore that keratitis cheilosis, and 
twnhght-blmdness may be caused by nboflavin deficiency 
Riboflavin is now becoming easily available for therapeutic use, 

3 to 5 mgm a daj , administered orally, is the usual dose 

VITAMIN Bf — ^This vitamm was synthesized m 1940 In 
rats it prevents an extensive symmetncal dermatitis consisting, 
histologically, of hyperkeratosis and a great increase in the 
vasculanty of the skin The disease is alleged to resemble 
” pink disease ' in children, and many regard this as a defi- 
ciency disease, there are claims that parenteral admmistration 
of vitaimn Bi cures it These rats also develop a macrocytic 
anajmia and are prone to have fits 

Deficiency in man has not yet been recognized, although 
Spies and his colleagues have claimed improvement in the 
health of four cases of nutritional deficiency, the mtravenous 
administration of vitamin ^9 is alleged to have cured their 
irritability, nervousness, insomnia, vomitmg weakness, and 
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reeling gait It has recently been stated m the U S A that 
good results have been obtained with vitamin in the treat- 
ment of paralysis agitans If therapy mth Be is thought to be 
advisable in a specific case, 20 mgm intravenously is a reason- 
able dose to use 

PANTOTHENIC ACID — This vitamm prevents dermatitis 
in chickens and was synthesiaed in 19^0 It is present in 
human blood, and according to Spies the amount is decreased 
in the blood of persons who have deficiency disease , but there 
are as yet no indications for therapy in man 
Nevertheless, if a patient suffers from deficiency of one 
member of the vitamm B complex, it is probable that he will 
be partly defiaent in others also It is therefore advisable to 
supplement parenteral administration of a single pure vitamin 
with oral admmistration of a nch source of the whole complex 
Dned brewers’ yeast provides such a source, it is easily 
administered stirred into milk, or in warm water mth salt, and 
about 30 gm daily is a convenient dose for an adult 

VITAMW C 

Vitamin C, also called ascorbic acid, was synthesized m 1933 
and IS now cheap The nchest natural sources are oranges, 
blackcurrants lemons grape fruit, tomatoes and raw cabbage , 
but unfortunately the vitamin is easily destroyed dunng storing 
or cooking Boding a cabbage in an open vessel causes almost 
complete destruction, and standing milk on a doorstep in the 
sun is also fatal Like vitamin B, vitamin C is rapidly des- 
troyed in alkali and therefore people wth gastnc achlorhydna 
tend to become deficient The optimum daily intake is 
probably at least 50 mgm a day 
DEFICIENCY — Vitamm C is necessary for the formation 
of the intercellular material of tissue derived from mesenchyme 
In its absence the intercellular material of the capillary endothe- 
hum is deficient, collagen is not found between the cells of 
connective tissue, and osteoid tissue m bone and dentine are 
imperfectly formed In scurvy the mam lesions are therefore 
found m bones, the teeth and the gums around diseased teeth. 
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and the capiUanes rolhcular hypeikeratotic papules are an 

early sign (Crandon et al 1940} 

THERAPY — ^For therapeutic purposes fresh orange juice 
{which contains about 50 mgm vitamin C per 100 c cm } is 
admirable, but it is now difficult to obtain , blackcunant juice 
can be used instead Acidmn ascorbicum {B P ) is pure crystal- 
hne vitamin C , the therapeutic dose is 100 to 250 mgm , and 
there is no danger of overdosage Large doses should be used 
in the treatment of scurvy There is no doubt that deficiency 
of vitamin C loners resistance to infection and decreases the 
rate of healing of fractures and wounds, but there is no endence 
that the vitamin increases such resistance or healing in the 
absence of deficiency However, it is known that an enormous 
number of people ingest sub optimum amounts of this vitamin 
and therefore supplements should be given when there is a 
poor dietary history, in chronic infectious diseases (especially 
tuberculosis), and in pregnancy and lactation 

VITAMIN P 

In 1936 Szent Gyorgyi claimed that certain plant pigments 
(flavanones) m particular hcspendine and enodictyol gluco- 
sides, cured some of the symptoms of scurvy and prevented 
hsmonhages in various diseases He called the factor the 
vitamin P, but was later unable to confirm his original experi- 
ments But others have claimed to have cured patients sup- 
posed to have scurvy and also cases of thrombocytopenic 
purpura with lemon juice, after ascorbic acid had been proved 
to ^ ineffective Scarborough (1939) however supported the 
existence of vitamin P by demonstrating that the increased 
capillary fragihty found m cases of multiple vitamin deficiency 
IS restored to normal by flavanones even when ascorbic acid 
has failed It is therefore important not to rely too bhndly 
upon ascorbic acid in the treatment of scurvy or of purpura 
but to correct the dietary error if present and admmister 
lemon juice 

CONCXUSION ^ 

In the last few years biochemists have made available cheap 
and pure preparations of the eleven vitamins mentioned above. 
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they have also sho^vn by laboratory estimations of some of 
these vitamins in blood or imne, and by other methods, that 
even in times of peace slight deficiency of vitamins is sur- 
pnsingly common in our population, and gross deficiency 
occurs far more often than is usually supposed These two 
discoveries provide important opportunities and dangers The 
dangers in therapy are two-fold Firet, vitamin deficiencies 
are seldom smgle, and to treat a case of multiple deficiency with 
a single pure vitamin is obviously bad therapy It is therefore 
important to bear m mind the causes of vitamin deficiencies 
A person may partake of a diet that, on paper, appears well- 
balanced , but the green vegetables may be boiled perhaps in 
a copper utensil perhaps wth soda, and the water which con- 
tains what little vitamin escapes destruction is thrown away 
deficiency of water soluble vitamins particularly and C 
may therefore result The person may have achlorhydria or 
take alkalis, and thereby certain vitamins become destroyed , 
or diarrhoea may prevent absorption, particularly of water- 
soluble vitamins in cases of ulcerative coUtis and of fat- 
soluble vitamins in cases of steatorrhcea And many other 
factore may produce deficiency in cases jn which it would not 
nonnally be suspected Rich children fed on highly refined 
foods and stuffed svith sweets may fare far worse than poor 
brats eating scraps Therefore it is important in patients with 
deficiency to investigate the cause and correct it The second 
danger anses from the prominence vitamms now receive and 
the unscrupulous way m which certain manufactunng firms 
press them as a panacea I have seen a case of diabetic neuritis 
diagnosed as deficiency of vitamin Bj and treated as such, to the 
exclusion of appropriate therapy 
The opportunities he even more m prevention than cure 
Some airmen manning fighter aircraft at night are renowned for 
being quicker than others at detecting enemy bombers what 
part does sufficiency and defiaency of vitamin A or nboflavin 
play there ^ With A A gunners, first ^id units wardens, roof- 
spotters, firemen, searchlight crews and the Home Guard on 
duty at night, dark-adaptation becomes increasingly important 
Vitamin Bj is alleged to decrease muscular fatigue when given 
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in excess to apparently healthy people howmuch does slight 
deficiency of this vitanun decrease the output of factory -workers 
engaged overtime , and what part does vitamin deficiency play 
in the '' air-tiredness ’* of airmen frequently engaged on long 
flights ? Although the answers to these questions are not knowm, 
the solution to the general problem they raise is available 
It IS not merely to fortify common foodstuffs~-bread and mar- 
garine — ivith three vitamins In many cases synthetic vita- 
mins are cheaper than those m natural foodstuffs , m other 
cases '' artifici^ ’’ foods such as dried brewers* yeast or hahbut- 
hver oil, provide the cheapest sources Sufficient is now known 
about human requirements of the most important vitamins to 
pro-vide the minimum daily dose requirement of at least half a 
dozen vitamms together with essential salts m the form of, say, 
a biscuit at comparatively trivial cost In 1938 the people m 
the USA spent over $100000000 on vitamin preparations 
manufactured or sold through pharmaceutical Aannels, m 
this country at the present time the man-consumption is pro- 
bably higher If the Government took the lead by providing 
a vitamin-biscuit free, or at low cost, the return m output and 
efficiency rmght well be incalculable There is nothing un- 
natural m such a step Salt is good, and sodium chloride is 
added by everyone to his diet because natural food contains 
insufficient, and no one complams when iodides are also 
added Vitamms are better, and why should it not therefore 
be ensured that everyone gets sufficient of the -vitamins he is 
known to need ’ But that is modem — or it is hoped not dis- 
tant — prophylaxis , in the meantime, the practitioner must be 
alert to detect and correct slight degrees of deficiency which are 
known to be common that is modem therapeutics 
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T he following list of drugs and their substitutes or equivalents 
IS reproduced by kind permission of the Controller of H M 
Stationery Office It is taken from Economy m the Use of 
Drugs in War Time' as prepared bj the Therapeutics Requirements 
Committee of the Medical Research Council (HM Stationery 
Office Price 3d ) 

The drugs are classified as follows — 

A Drugs which are at present either regarded as essential or 
are readily available 

B Drugs which are essential for certain purposes but not 
for others, and m the use of which strict economy should be 
observed 

C Drugs which are not essentul and do not justify importa 
tion or manufacture for home use in war time 
It should be borne m mmd that drugs classified as ' B ' should 
be prescnbed with great care For non-essential C ’ or restricted 
use" B "drugs, substitutes procurable in this country are indicated 

Drug Substitute or Equivalent and Hematka 

Acacia A 

Acapnn — Pirevan is identical 

Acetamlidum C Substitutes Acetylsalicyhc acid or 

pbenacetin 

Acctarsol A 

Acetylcholine C 

Acetonum B Under Go\ eminent control 

Acidum Aceticom B 

Acjdum AcetylsalicyLcum A 

Acidum Ascorbicum A 

Acidum Benzoicum B 

Acidum Boncum B Bone acid m Bone Lint is wasted 

Reserve for Cataplasma Kaobm 
and eye lotions In dermatologi 
cal practice saline compresses may 
be used instead of bone fomenta 
tions and for dusting powders 
bone acid may be replaced by zinc 
oxide, magnesium tnsilicate or 
kaolin 

B Manufacture under Government 
control 
3*3 


Acidum Citncum 
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Drug 


Substitute or Equivalent and Remarks 


Acidum Chromicutn 

(Chroinii Tnoxidum) 
Acidum Glyccrophosphon- 
cum and its salts 
Acidum Hydrobromicum 
Acidum Hydrocfaloncum 
Acidum Hydrocyamcum 
Acidum Lacticum 
Acidum Mandelicum 
Acidum l^icobnicum 
Acidum Kitncum 
Acidum Oleicum 
Acidum Phosphoncum 
Aadum Salicylicum 
Acidum Sulphuncum 
Acidum Tannicom 
Acidum Tartancum and its 
s^ts 

Acomtum 


Acn&avina 
Adeps Benromatua 
Ad«ps Lana 

Adieoaluu, its salts aod 
esters 
iEthcf 
^Ethylenum 
^tbylis Cblondum 
Xthylmorphlna: Hydro 
cnlondum 
Agat 


Alcohol 


Alcohol Isopropylicum 

Allobarbitonum 

Aloe 

Aloinutn 

Alumen 

Aluminn Acetas 
Alummu Hydroxidum 

Anudopyiina 

AmmophyUiae 


A 


C No substitute necessary 


C 

A 

A 

B 

A 

A 

B 

B 

A 

A 

A 

A 

B 


C 


A 

B 

A 

A 


Raw material is inmotted Produc- 
tion wthin the Empire should be 
encouraged 

Countries of ongin Germany, Swit- 
serUnd, France Importation un- 
necessary Substitute ' Beruo 
came for local application 

Under Government control 

Under Government control 


A 

C 

A 

A 


B 


C 

A 

A 

A 

A 

A 

A 

C 

A 


Substitute Ispaghula Agar should 
tw resen ed lor bactenological 
media Production within the 
Empire should be encouraged 
Many tinctures can be replaced by 
concentrated preparations Econ- 
omy IS essential 


Use ammonium alum only 
Not to be made from potassium alum 
Not to be made from potassium 
alum 

Substitutes Acetylsahcylic acid. 


pbenacctm 
See TheophyUina 
riiaminn 


. A2thylene- 



APPENDIX 


325 


Drug cauoa Substitute or Hgmvalent and Remarks 

AmiQonii Carbonas A 

Ammonu Chlondum A 

Ammonii Phospbaa Acidus A 
Amphetamioa A 

Amylis Nitns ' A 

Amylocainaa Hydrochlorv A 
dum 

Amylum B Under Government control In der- 

matologicaf practice substitute 
saline compresses for starch poul- 
tices and for powders see remarks 
under bone acid 

Aniesthesin — Benaocaine is identical 

Anethum A Production in the United Kingdom 

should be encouraged 

Aneunnie Hydrochlondum A 

Aniline Dyes A These include Bordeaux B bnlliant 

green crystal violet, fuebsme, 

gentian violet, malachite green, 

methyl violet and scarlet red 

Anisum A 

Antimony Compounds A 

Apomorphin* Hydrochlon- A 

dum 

Areca A 

Arecolmas Hydrobronudum A 

Argenti Nitras A 

Argentoprotemum A 

Arseni Tnoxidum A 

Atebnn Mepacnoae Hydrochlondum w iden- 

tical 

Atophan — Cincbophenum is identical 

Atoxyl — Sodii Annoanonas is identical 

Atropma and its salts A 

Atropin® Methylnitras A 

Aurantu Cortex B Countnes of ongin Spam Sicily, 

Malta Production withm the 
Empire should be encouraged 
Limited supplies are available 
from the Empire at present 

Avertin ^ Bromethol is identical 

Balsamum Peruvianum A 

Balsamum Tolutanum C Countnes of ongm Columbia, S 

Amenca Importation unneces 
sary in %var time Production 
within the Empire should be 
encouraged 

Baibitonum A 

Barbttonum Solubile A 

Barn Sulphas A 

Bayer 205 Surammum is identical 

Belladonna Fobum A 
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Urus catiTO Substitute or Equivalent and Remarks 


BeWadonn® Radix A 

Benzamin® Hydrochlon- B 

dum 

Benzamlng Lactas Q 

Benzednne — 

Benzocaina A 

Benzomum A 

Benzylis Benroas A 

Betain* Hydrochlondum C 

Bctanaphthol A 

Bismuthum PnEopitatum A 

Bismuth salts B 


Bismuth Sali£>las B 


Borax D 


Bromethol A 

Bromides B 

Bromoformum C 

Buchu C 


CalTeina B 

CafFeiua et Sodii Beazoas B 

Calaouna A 

Calciferol A 

Calcu Cacbonas A 

Calcu Chtondum A 

Calcu Gluconas A 

Calcu HydrOMdum A 

Calcu Lactas A 

Calcu Sulphas Exsiccatus A 
Calumba C 


Calx Chlonnata A 


Arophetaimna u identical 

Production within the Empire should 
be encouraged 


Reserve for the treatment of syphilis 
and tropical diseases Substitutes 
(for gastro-mtestinal conditions) • 
Aluminium hydroxide, chalk, 
kaolin magnesium tnsihcate 
Reserve lor the treatment o! syphilis 
and tropical diseases Substitutes 
(for gastrointestinal conditions) 
Activated charcoal kaolin 
In dermatological practice reserve 
for Unguentum Aquosum Gly* 
cenn of borax and honey of boriuc 
may be replaced by aqueous solu* 
tions of aniline dyes m the treat* 
ment of thrush 

Stnet economy is necessary ,, 

Country ol ongin S Afnca Im- 
portation IS unnecessary Substi- 
tutes Hexamine, mandehc acid 
scopanum, sulphamlamide 
Omit from compound tablets such as 
compound aspinn tablets 
Amphetamine (benzedrine), leptazol 
(cardiazol) and nikethamide (cor- 
amine) are partial substitutes 


Country of ongm E Afnca 
(Mozambique) Production withm 
the Empire should be encouraged 
Substitute Quassia 
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Camphora 


Caocabis Indica C 

Canthans 1 C 

Canthandmumj 


Capsicum B 


Carbacholum A 

Carbamide (Urea) A 

Carbo A 

Carbo Activataa A 

Carbonet Diomdum A 

Carbonei Tetrachlondum A 
(^rbroaulam B 

^rdamomum A 

Cardiazol — 

Carum C 


Caryophyllum B 

Cascara Sagrada B 

Cassia C 

Catechu A 

Cera A 

Chimofonom A 

Chloralis Hydras A 

CUoranuna A 

Cbloibutol A 

Chlorinated X>lenol A 

Chlorocresol A 

Chloroformum A 

Cbondrus A 


Chronm Tnoxidum (Acidum A 
Chromicum) 


Production withm the Empire should 
be encouraged 

Countnes of ongin India, S Afnca, 
Zanzibar 

Countnes of ongm USSR, Spam 
Hungary, China Importation 
unnecessary m war time Pro- 
duction within the Enmire should 
be encouraged Substitute 
Sinapis 

Countnes of ongin Nigeria Sierra 
Leone, E India Restnct use of 
capsicum to manufacture of capsi 
cum wool Substitute Smapis 
Colonial varieties of capsicum may 
be obtainable 


Leptaxolum of home manufacture is 
menucai 

Countnes of ongin Holland Ger- 
many Some English caraway is 
avaiuble and its production should 
be encouraged Substitute Ane- 
tbum (ddl) 

Countnes of ongin E India Zanzi- 
bar, Pemba Madagascar Re- 
serve for distillation of the oil 
Countnes of ongin Canada, USA 
Production within the Empire 
should be encouraged 
Country of ongin China Impor- 
tation unnecessary 


Parachlorowieto'cylenol 

Par<ichloro»»«l«cresol 

Production m the Umted ICingdom 
should be encouraged 
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Drug 


Substitute or Equivalent and Retnaxia 


Chrysarobinum B 

Cinchona B 


Cinchopbdnnm A 

Cinnamoinuin A 

Coca A 

Cocama. and tta salts A 

Coccus C 


Codaina A 

Colchici Cormus A\ 

Colehiu Semen A/ 

Colocyntbia A 

Colopnonium A 

Copaiba C 


Coramine — 

Conandrum C 


Coipus Luteum and its pre< B 
parations 


Creosotum A 

Cresol A 

Creta A 

Cubeba C 


Cupn Sulphas A 

Cusso C 


Production within the Empire should 
be encouraged Substitute Di* 
thranol 

Importation should be restricted to 
supplies required for the manu- 
facture of quume The use of 
cinchona as a bitter should be 
discouraged Production within 
the Eminre should be encouraged 


Production within the Empire should 
be encouraged 

Couutnes of onetn Canary Islands 
Iinportabon is unnecessary Sub- 
stitute Solution of Bordeaux 
B Other good colours are avail 
able 

Production in the United Kmgdota 
should be encouraged 

Producuon within the Empire should 
be encouraged 

Country of ongm Northern S 
America Importation unneces 
sary Substitutes Hexamine, 
mandehc acid scopanum. sul 
pbanilamide 

Nixethamide is identical 

Countries of ongm Morocco, 
USSR, India Central Europe 
Importation unnecessary Sub- 
stitute Caidamomum 


ftodoction withm the Empire should 
be encouraged 


Country of origin Malay Archi- 
pelago Importation unnecessaiy 
Substitutes Hexamine, mandefic 
acid, scoparium sulphamlamide 

Country of ongm N E Africa 
Importation unnecessary Sub- 
stitutes Carbon tetrachloride, 
male fern 


Cyclopropanum 

Dems 



appendix 


329 


catmi Substitute or Equivalent and Remarks 


Desoxycorticosterone and B 
Its esters 

Dextrosum B 

Dextrosum Monohjdratum B 

Dial ^ 

Dtamorphina? Hydrochlon- a 


dam 

Digitalis A 

Digoxmum A 

Diodone A 

Dionine 

Dithranol A 

Doryl 

Emetina and its salts A 

Ephedra \ A 

Ephednna and its salts/ 

Ergot Alkaloids A 

Ergota A 

Eiytbntylis Tetraoitras C 

Dilutus 

Eumydnn — 

Eaphyllm — 


Evipan and Evipan Sodium — 

Extractnm Fellis Bovim A 
Extractum Hepatis Eiqni- B 
dum (and preparations 
ot the active principles 
of liver) 


Extractum Malti B 

Extractum Paratbyroidei B 
(and parathyroid pre- 
parations for parenteral 
in^ectinn,! 

Extractum Pituitaru Liqui* A 
dum (and preparations 
for intram^al insuffla- 
tion) 

Extractum Suprarenal! Cor- A 
ticis 

Extractum Thyroidei Liqui- A 
dum 

Fern Arsenas C 


Extract of suprarenal cortex is m 
freer supply 

Under Government control Re- 
serve for injection 

Under Government control Stnct 
economy is essential 

Allobarbitonum is identical 


iEthylmorphiiue Hjdrochlondum is 
identical 
Dioxyanthranol 
Carb^holnm is identical 
See Ipecacuanha 

Production \vithm the Empire should 
be encouraged 

Production within the Empire should 
be encouraged 


Atropimc Methylnitras is identical 
Tbeopbylhna cum ^thylenediamina 
(ammophylline) is identical 
Hexobarbitonum and Hexobarbito- 
num Solubile are identical 

Importation of In er is under Govern- 
ment control Injection therapy 
IS more econoimcal and effective 
than administration by mouth 
Desiccated stomach may be sub- 
stituted for liver for oral ad- 
ministration 

Under Government control 


Substitute : Ferrous sulphate with 
arsemc 




330 


MODERN THERAPEUTICS 


Drug catfott* Sobstitala erEquiyateat azid Rf/narls 


Fem Carbonas 

Fcm Carbonas Saccharatus 

Ferri et Ammonh Citras 


Fem et Citras 

Fem et QulrutiE Citras 
Fem et ftitassu Tartras 
Fem et Strychnine Citras 


Fem Glyceropbosphis 
Fem Hypopfaosphis 
Fem Lactas 
Fem Perchlondum 
Fem Subchlondutn. Citra- 
tuw 

Fem Sulphas 
Femim Redactum 
Ficus 
Filuc Mas 


nuoreseetflum Solubile 
Fceoiculum 

Fonadm 

Galla 

Celatuium 

Gelsemlam 


Gentiana 


Germarun 

Glucosum 

Clycennum 
Glyceryhs Tnnitras 
Glycyrthua 


Gold Compounds 

Guaiacol 

Hamamehs 


Hcpann 

HexobarbitoDum 


A 

B Restrict to children 
B Not the most economical form of 
uon, ferrous sulphate is cheaper 
C Substitute Ferrous sulphate 
C Substitute Ferrous sulphate 
C Substitute Ferrous sulphate 
C Substttate Ferrous sulphate wntb 
stryehmne 

C Substitute Ferrous sulphate 
C Substitute Ferrous sulphate 

A 

B Not the most economical form of 
iron ferrous sulphate ts cheaper 

A 

C Tberapedtic value doubtful 
B Reserve for use when other anthcl* 
mintics are centraiodicated Pro* 
ductioQ fa the United JCio^dom 
should be encourafed 
A 

C Production in the United Kingdom 
should be encouraged 
— Stibopbenum is identical 


C Country of ongm USA Impor- 
tation unnecessary Subsbtutes 
Synthetic analgesics 

C Countries of ongm France Ger- 
many Spam Almost unobtain- 
able Substitute Quassia Pro- 
duction withm the Empire should 
be encouraged 
— Surammum is identical 
B Under Government control Strict 
economy is essential 
B Substitutes are under investigation 
A 

B Countries of origin Spain Sitily, 
Italy Iraq USSR Production 
vaUun the Empire should be en- 
couraged 
A 
A 

C Countryofongin USA. Production 
within the Empire should be en- 
couraged Substitute Tannic acid 

A 
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Drug 


Clasaifi* 

cation 


Substitute 


Equivalent and Remarks 


Hexobarbitonum Solubtle A 
Hexamma A 

Hexylresorcmol A 

Histamiox Phosphas Acidus A 
Homatropina and its salts A 
Hydrargyrum B 

Hydrargyrum Ammoiuatum B 
Hydrargyn lodidum Ru- B 
brum 

Hydrargyn Oxidum Flavum B 
Hydraig^ Oxycyamdum B 
' Hydrargyn PercWondum B 

Hydrargyn Subchlondum B 
Hyoscyamus muUcus A 


Hyoscyamus niger A 


Htosciaa and its salts 
Icotbammol 
Indicannmum 
Injectio Pern 


A 

B 

A 

C 


Injectio Hepatis B 

Insulinum A 

losuUnum Protaminatum A 
cum Zinco 

lodofonnum A 

lodophthaleinum A 

lodoxylum A 

lodum B 


Ipecacuanha 


B 


Ispaghula A 

Jaborandi B 


Substitute A phenolic antiseptic of 
the chlonnated phenol type. 

For manufacture of atropine Pro- 
duction ivitbm the Empire should 
be encouraged 

Production in the Umted Kmgdom 
should be encouraged 


Substitute Ferrous sulphate by 
mouth 


Production at home and uithin the 
Empire should be encouraged 
Adequate supplies are available, 
but. owing to shortage of alcohol 
the use of alcoholic solutions of 
iodine must be greatly restneted 
Substitutes Aqueous solutions of 
iodine acnflavme, bnlliant green, 
crystal violet, proflavine, and tn- 
mtrophenol 

Galenicai preparations of ipecacu- 
anha as expectorants and emetics 
are not essential and the crude 
drug should preferably be reserved 
for the manufacture of emetine 
Production within the Empire 
should be encouraged 

Reserve for the manufacture of pilo- 
carpine Production within the 
Empire should be encouraged. 
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tfrug 


Sabjtitute or Eqajvalenl and Retnatla 



Kaolinam A 

Kino A 

Kramena C 


Kaolinam A 

Kino A 

Kramena C 


Lacto^m B 

Lajvuloavim B 

Lead salts A 

Linnni C 

Leptazolum A 

Liquor Calcis Salphnratm A 

Liquor Crcsolis Saponatus A 

Liquor Fern Perchlondi a 

Liquor Fonnaldelwdi A 

LiquorGljceryluTnmtratis A 
Ljquor Hydrogemi Peroxidi A 

Liquor Pkis ^bonis A 


Liquor Vitamini A Conceo B 
tmtus 

Liquor Vitammi D Concen B 
tratus 

Liquor Vitaminonim A et D B 
^nccntratus 


Lobelia C 


Lobelioa C 

Luminal and Luminal So — 
dium 

Magnesii Carbonas A 

Magnesii Cblondum B 

Magnesii Oxidum A 

Magnesu Sulphas C 

Magnesii Tnsilicas A 

Medmal — 

Mel B 

Menthol A 

Mepacnnie Hydrochlondum A 
Jilepacnn® Methanesulphonas A 
Mersalylum A 

Methylis Salicylas A 

Metbylsalpbonal C 


Jleserve for veterinary use Coun- 
tries of origin ilexico India 
Substitute Colocynth 


Country of ontin Peru Produc- 
tion mthm the Empire should be 
encouraged Substimte Tannic 
aCicf 


Substitute Cataplasma Kaolini for 
poultices 


Not to be made with potassium 
hydroxide 


Country of ongia Eastern UrS A 
Production withm the Empire 
should be encouraged Substi 
tute Stramonium 
Substitutes Niiethamide leptazol 
Fhenobarbitonum and Phenobarbi 
tottum Solabile are identical 

Beserve for veterinary use 

Substitute Sodium sulphate of 
which very large supplies are 
available 

Barbitonnm Solubtle is identical 
Under Government control 
production within the Empire should 
be encouraged 
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Dmg Sabstitute or Equivalent and I^maiks 


Methylthiomnse Chlondum A 
jforphina aod its salts A 

Myosalvarsan — 

Nembutal — 

Neoarsphenamiiia A 

NIcotuiazmdum A 

Niketbamidum A 

Nitrogenu IMonoxidum A 

Novocaine — 

Nux Vomica A 

Oestradiol Oestnol, Oes- B 
trose and their esters 
Oleum Abietis C 

Oleum Amygdahe C 


Oleum Anetht A 

Oleum Antsi A 

Oleum Arachu B 

Oleum Cadmum A 

Oleum Camphone Recttfica* C 
turn 

Oleum Cardamomi C 

Oleum Can C 

Oleum Caryophylli A 

Oleum Chenopodu D 


Oleum Cinnamomi A 

Oleum Crotonic C 

Oleum Eucalypti A 

Oleum Gaultbens C 

Oleum Gossypu Seminis B 

Oleum Hippoglossi B 

Oleum Hydnocarpi A 

Oleum IcKlisatum A 

Oleum Limorua A 

Oleum Lim B 


Suipbarspbeoamuia is identical 
Pentobarbital Sodium is identical 


Procainae Hydrocblondum 13 identi- 


Country of ongin North-east 
USSR Importation unneces- 
sary Substitute any oil of pine 

Production within the Empire should 
be encouraged All vegetable oils 
and fats arc under Government 
control Arachis and other veget- 
able oils may be used if a\^ 
able 

Production within the Empure should 
be encouraged 

Production witbm the Empire should 
be encouraged 

Production within the Empire should 
be encouraged 

Substitute Oleum Terebmthinae 
See Camphora 

Unnecessary 

See Carum 

In Great Britain reserve for veten- 
nary use Substitutes Carbon 
tetochlonde thymol Production 
within the Empire should be en- 
couraged 

See Cinnamomum 

Unnecessary 

Substitute Methyl salicylate 


Production within the Empire should 
be encouraged 

Under Government control Re- 
serve for internal use m vetennary 
practice 
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Dmg 


OJeam Mentha: Pipenta: A 

0)eom Mon-hua: B 


Oleum Olivs B 


Oleum Kapa B 

Oleum Bicini A 

Oleum Santali 0 


Oleum Sesanu B 

Oleum Terebinthm* A 

Oleum Thcobromatis A 

Oleum Vitamuiatum A 

Opium A 

Orthocaisa A 

Oxygemum A 

Famaquinum A 

Pancreatmnm A 

Papainum A 

Paraihnum Liquiduiti B 

Paraffinum MoHe B 

Paraldchydum A 

Parathyroidcuni B 

Pelletienna Taimas C 


Pentobarbital Sodium A 

Pepsinum A 

Perabrodil 

Phemitonum A 

Phenacetmum A 

Phenaronum C 

Phenobarbitonum A 

Phenobarbitonura Solubile A 

Phenol A 

PhenolphtbaJeinuni A 

Phenothiaane A 

Physostigmina and its salts A 
PhysostignuniE Salicylas A 


IVoducUon within the Empire should 
be encouraged 

Under Govemment control Substi 
tute Oleum Vitaminatum and 
veterinary vitaminized oils as 
applicable to relieve scarcity 
Under Government control Aracbis 
and other suitable vegetable oils 
are lecognued as su&titutes m 
official preparations 
Reserve for cKtemal use iiv veteri 
nary practice 

Country of ongin India Importa 
tion unnecessary Substitutes 
Hexamine manaebc acid scopar 
lum sulpbanilamide t 
See under Oleum Amyedalas 
Production withm the Empire should 
be encouraged 


Under Government control Its use 
should be discouraged 
Under Government control 


Coontnes of origin Mediterranean 
countries Importation unneces 
saxy Substitutes Carbon tetra 
cblonde male fern 


Substitutes Acetylsalicybc acid 
phenacetin 


Uiodone is identical 
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Drug Substitute or Equivalent and Remarks 


Pilocaxpina and its salts B 

Pirevan A 

Pitmtanum B 

Ptx Carbonis Pneparata A 

Pix Liqoida A 

Plasmoquin — 

Plumbi Acetas A 

Plumbi Monoxidam A 

Podopbylli Resina B 

Potassa Sulphurata C 

Potassii Bicarbonas C 

Potassu Broimdum C 

I Potassu Chloras C 

Potassu Citras C 

Potassu Hydroxidum C 

Potassu lodidum C 

Potassu Nitras C 

Potassu Pennanganas C 

Potassu Tartras Acidus B 

Procamas Hydrochlondum A 

Proflavina A 

Prolactin B 

Prommal — 

Prontosil Album — 

Protargol — 

PsyUium C 


Pyroj^linum A 

Quassia A 

QuiUaia B 

Quinidinx Sulphas A 

Quinine salts A 

Resorcinol A 

Rheum A 

Sacchannum Solubile A 

Salicinum C 

Salol C 

Salyrgan — 

Santonmum B 


Scammomum C 


Substitute Physostigmine and its 
salts for most purposes 

Including anterior lobe extracts 


PamaquiQum is identical 


Restrict to Indian Podophyllum 
Substitutes Sulphur ointment, 
solution of Sulphurated lime 
Substitute Sodium bicarbonate 
Substitute Sodium bromide 
Not essential 

Substitute Sodium citrate 
Substitute Sodium hydroxide 
Substitute Sodium iodide 
Not essential 

Substitutes Solutions of other per* 
manganates, other antiseptics 
Sec uuder Acidum Tartancum 


Pbenutonum is identical 
Sulphanilamidum is identical 
Argentoprotemum is identical 
Countnes of ongin Iilediterranean 
countnes F^oduction within the 
Empire should be encouraged 
Sutetitute Ispagbula 


Countnes of ongm Chile, Peru, India 


Production of Rfnum palmatum m 
the Empire should be encouraged 

Substitute Sodium sabcylate 
Unnecessary 

Injectio Mersalyh is identical 
Countnes of ongm USSR, Kash- 
mir Importation difficulty Pro- 
duction withm the Empire should 
be encouraged Substitutes 
Hexylresorcmol, phenothiazme 
Unnecessary Substitute . Indian 
podophyllum. 
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Drug 


SubsUtulo OT EquivMtnl and Remarks 


SciUa 


Scopwum 

Seoega 


Senna 

Sera and Vacanea — 

Antitoxmum Diphtheri* 
cum 

Antitoxmum (Edema tiens 

Antitoxlsum Staphylo* 
acum 

Antitoxmum Streptococ- 
cicum 

Antitoxmum Tetanicum 

Antitoxmum Vibnoaeptt* 
cum 

Antitoxmum Welctucum 

Serum Antianthracum 

Scrum Antidysentencum 
(Shiga) 

Serum Aotimeouigococci' 
cum 

Serum Antipneumococci' 

Serum Antipseumococci' 
cum II 

Toxinum Diphthencum 
Calefactum 

Toxinum Diphthencum 
Dctoxicatum 


Toxinum Diphthencum 
Diagnosticum 
Toxmum Staphylococa- 


C Country of ongin Sicily Produc- 
tion mthin Sio Empire should be 
encouraged Substitutes Ur- 
gmea (Indian squill) and other 
expectorants 

C Countries of origin Canada and 
USA Importation unnecessary 
Sntetitutes Ammonium carbon- 
ate, ammonium bicarbonate, am- 
momum chlonde 
A 


A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A This includes Diphtheria toxoid 
diphtheria toxoia antitoxin mix- 
ture, diphtheria toxoid antitoxin 
floccules. and alum precipitated 
toxoid 
A 


A 


Toxmum Streptococcicum A 
Diagnosticum (Scarla- 
tina) 

Toxinum Tetanicum De- A 
toxica turn 

Tubercuhnum Pnstmuro A 
Vaccinum Choleraicum A 
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Drug 


Ciassi6 

catkm 


SobsUtuts or Equivalest and EemuVs 


Sera and Vaccines (ccn- 
hnwi) — 

Vaccinnm Pertussis A 

Vaccmum Pestis A 

Vaccujum Staphylococci- A 

cum 

Vaccmum T 3 ^bo para- A 

^^hosum 

Sinapis A 

Soaps A 

Soda £.mie A 

Sodu Ammarsonas A 

Sodu Beozoas B 

Sodu Sicarbosas A 

Sodii Bronudum B 

Sodu Cubonas A 

Sodii Chlondum A 

Sodu Citras B 

Sodu Diphenylhydantoinaa A 

(Bilaotumm Solubile) 

Sodu lodtduA A 

SoduX^tas B 

Sodu Nitns A 

Sodu Pbosphas A 

Sodu Phosphas Actdus A 

Sodu et Potassu Tartras B 

Sodu Salicylas A 

Sodu Sulp^ A 

Sodu Tauroglycocholas C 

Sodu Thiosulphas A 

Spartema C 

Spinbis £them Nitrosi B 

Spmtus KCetbylatus Indus- B 

tnalia 

Stamju&i A 

Staniu Qxidum A 

Stibophenum A 

StilbcBstrol A 

Stramomam A 

Stropbaitthus C 

Strycbnma and its salts A 

StjT^ B 


Y 


Potash should not be used m the 
manufacture of soaps 


See under Acidum Citncnro 


Reserve for use as s glycena sub- 
stitute 


See under Acidum Tartancum 


Subsbtute Extract of Ox Bile 


Substitute Concentrated solution 
of ethyl mtnte 
Under Government control 


Production in the United IGngdom 
^ould be encouraged 
Countnes of ongm Mozambique 
Nyasaland Importation unneces- 
sary Substitute Digitalis 

Coontw of ongm Asiatic Turkey 
Production wthm the Empire 
^ould be encouraged Wanted 
for compound tiactjve oi benzoin. 
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Drug cation Substitute or Equivalent and Remarks 


SuCTDSum 

Sulphamlanudum 

Sulphapyridmum 

SuIpbarsphcDamina 

Sulpha thiazole 

Sulphonal 

Sulphnr 

Suraroinum 

SjTUpS 


Syrnpus Fern Phosphatis 
^mpositus 

Syrupus Fern Phosphatis 
cum Quiflma et Strjcb 
luna 

Talcum Punficatum 


B Under Government control 

A 

A 

A 

A 

C 

A 

A 

B The use of all syrups should be dis 
couraged 

B Reserve for children 

C Substitute Tablets of Easton s 
Syrup 

C Raw material imported For sub* 
stitutes sec under Audom Bon 


Tamanndus 


Taraxacum 


Tbeobronuna 

Tbeobcotmna et Sodu Sail 
las 

Tlieophyllina 

Tbeophyllm cum iCthyl 
eoediamma 
Thymol 

Thyrtudeum 
Tbyroxm sodium 
Tinctures 


Totaqmna 

Tragacantha 


Tnnitropbenol 

Tryparsamidura 

Urea 

Urginea 

Uroselectan B 

Valenana 

Veronal 

Ventnculus Desiccatus 


C Conntnes of origin India Burma 
\V Indies laporiaUon unneces- 
sary 

C Importation unnecessary in war 
tune Production in the United 
Kingdom should be encouraged 
A 
A 

A 

A 

A Production intbm the Empire should 
be encouraged 
A 

A • 

B Many tinctures can be replaced by 
concentrated preparations Eco- 
nomy is essential 

A Production within the Empire should 
encouraged Methyl cellulose 
and similar synthetics may be 
tned as substitutes 

A 

A 

A 

D Importation difficult in war time 

— lodoxylum is identical 

B IVoductaon in the United lOngdom 
should be encouraged 

— Bubitonum is ident&J 
A 
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Drug catioQ Substitute or Equivalent and Remarks 

Vitamins — See Acidum Ascorbicum Aneunnae 

H^drochlondnm Calciferol 

Liqoor Vitamini A Concentratus 
Liquor Vitamim D Concentratus 
Liquor Vitammorum A et D Con 
centratus Acidum Nicotimcnra 
Oleum Hlppoglossi Oleum Mor 
rhtue Oleum Vitaminatum 

Yatren — Chmiofonum is identical 

Zmci Carbonas A 

Zinci Chlondum B 

Zma Oleosteaias B 

Zmci Oxidum A 

Zinci Sulphas A 

Zingiber A If the official vanety is scarce sup 

phes irom other sources e g 
Africa should be permitted 
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ABDouiKAX.duease, acute, 171 
Abortiea, habitat, aod vitamxa B, 309 
uid muana, 282 

and mercunal poisoning, chronic, 276 
Abortns fever, 40 
Acetanilide, 164, 190 
Acetatsol, as6 
Aeetarsone, 226 
Acetylcholme, 63, 87 
AcetyUaLcylic acid, 164, 183 
and redaction of temperature, 189 
Aeetyltanmc acid, X02 
Achlorhydria, 80, 233 
and vitamin B, deficiency, 311 
Aehyha gastnca, 8x 
Acidosis, a43 

and calnum deficiency, 938 
In malaria, 283 

and sulpbonamlde therapy, 146 
Acid sodinm phosphate, 140 
Acids. anUpyretic actios of, ryS 
Aconite, 203 
.Acnflavine, 209 
Actmomycosa, 264 
Aeupnncture, 137 
Adalia, 167 
Adrenaline, 46 
adrenergic action of, 66 
as antUpasmodie, 34 
in asthma, 63 
Agar agar, 87 

and chrome constipation, 93 
AEcanulocytosis, 164, >87 
AJlmnnnnna, t84 
Alcohol, 166 
absorption of, 14 
in cancer of stomach, 80 
excretion of, rs 
IB faintisg, 42 
in ^aabitis, 76 
in lasomma, 167 
sedative action of. 80 
Alcoholism, and atebnn therapy, 397 
and ntamin B, deficiency, 3ir 
Ahmentary tract, caitusoma of, 253 
Alkaha, and counter Irritation, 302 
in gastric nicer, 78 
la liver disease, 114 
in obgnna, 138 
Alkaloid poisoning, 104 
Alkaloids, Solanaceous and the Kebef of 
Spasm, 63 

anti-spasmodic action of, 67 
in as thm a, 67 
atropine, 67 
belbdonna, 66 
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Alkaloids and bladder, spasm of, 69 
aod eoUe, btiiifTt ^ 

Intestinal, 63 
renal, 69 
in cohtis, 69 
datnra, 66 
hyoseme, 66 
byoscf amine, 66 
local apphcation of, 7X 
mandragora, 66 

and nervons system, action on, 66 
in peptic ulcer, 69 
scopolamine, 66 

ana skeletal muscular spasm, 70 
stramonium, 7® 
and tannic aad, 97 
toxic reactions, 7® 

Alkalosis, 79, 241 
and calcium level, 239 
Allobatbitone, x68 
Altooa), 169 x97 
Allergy, and calaum, 343 
Aloes, 87 
Alop^ 173 
Afom, $8 
Amanrosis, 284 
Anudopbeo, 165 
Amidopyrine. 164. x86 
and agranolocTtosu, 164 
toxic action 01 , 187 
Aminopbyllute, 134 
Ammolcet (Boots), 144 
Ammonium acetate, airate, 131 
bicarbonate, 138 
carbonate, 58 

as expectorant, 33 
rhkmde, 238, 341 
and diuresis, xjs 
as urinary antisepbe, 240 
mandelate, 139 
mixture, 144 
aalts of, S3 
Ammbiasis, 225, 228 
Amcebie dysentery, 226, 226 
henatitis. aafi 
Amytiutnte, 42 

fat cereh^ malaria 383 
Amyotrophic lateral sclercsis, 309 
Anacardone, 33 
Anrenua, in carcinoma, 353 
in hookworm infestation, X2> 
hypochroaue, 8r, ryfi, 232, 30® 
and nephrosis, 136 
fat infants, 232, 301 
and iron defiaency, 230 
therapy, z8, 9t 
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Anxmla and liver therapy, Sr 
and liver fluke infestation, 117 
macrocytic, 81, 300, 314 
In menorrhagia, *53 
microcytic, 81, sjr, 300 
idiopathic, 353 
nutritional, 331, 300 
In peptic ulcer, 333 
pcTtiiaous,75, 354 
and pregnancy, 353 
splenic, 354 
and vitamin A, 30J 
Anxsthesia, 163 
local, 163 
rectal, 16S 
regional, 163 
spinal, 163 

Anaisthetie powden, 163 
preparations, local, 163 
Analeptics, 134 
In asphyxia neonatorum, 137 
benxrdrme, 137 
ca&elne, 134 
camphor, zss 
in cardiac fadiire, 137 
cardiaxol, 135 
coranune, 138 
ephednne. 134 
ieptatol, 133 
lobelue, 137 
metrazol, 133 
nikethamide, 136 

E lcrotoxin, 138 
I respiratory disease, t3d 
strychnine, 134 
as unica, 303 

Analgesics, jsp, 161, tpS, soo 
in ahdominal disease, lyr 
acetanilide, 184 
acetTlaalieyhc acid, 184 
alcoBol, 167 
amidopyrine, 164, 187 
annthesln, 183 
antipyretle, 183 
aspino, 19s 
barbiturates, 165, 169 
proprietary preparations, 189 
bromides, rfiy 
In burns, 163 
calcium, 184 
in carcinoma, 171 
in cardiac disease, <87 
chloral hydrate, 187 
cocaine, 183 
codeine, S73 
in colic, 17Z 
cortical, 163 

counter UTiunts, 163, 193 
dial, 173 

dicodid, 173 _ 

dihydronwrpldiiotta hydrochloride* * 7 * 

dilaudid, 173 

dionin, J73 

dusting powders, 163 

eukodai, X73 

e^pan, x68 

in nbrositis, 184 


Analmics, in gout, 164 
in Bxmorrhoids, 163 
heat, application of, 183 
heroin. 173 
hypnotics, 168 
itnlmcnts, 182 
local anxsthetics, 183 
brenges, 183 
malonyhiKa, i83 
in raigiame, 188, i7i 
In neuralgias, 184 
opiom, tyt 
alkaloids, xqS 
ortboeaine, 183 
paparverine hydrochloride, 173 
pernomn, 173 
phenaeetin, 164 
pbenaione, 184 
procaine, 183 

propnetary preparations, 163 
quinine and urea bydrocnlondc, 183 
in rnpiratoiy di^ases, 167 
in sciatica, 164 
and Sedatives, 139 
sulpboaal, 16S 
suppositories, 163 
tbalamJc depressants, 163 
tnanal, 18S 
in wounds, 183 
AneyhstomaduodenaJt, lai 
Aneunn. 310 

Angina pectoris, drugs u, 43 < 

amyl mtnte, 44 
morphine, 44 
oxyno, 44 
Aniline, t68 

Ankylostomiasb, 117, I3i 
Anooi'ces, 163 
central, i6s 

quinine and urea hydrochlonde, 163 
rubeladent, 159, 18a 
and wounds, 183 
Anorexia, 34 
Anoxacua, 34 

Anthrax, and arsenical tompounds, 333 
Antacids, 342 
Antiiehnn, 2B8 
Antimony, 231 
compounds, 228 
fouadin, 228 
neostam, 229 
neostibosan, 329 

potassium antimony! tartrate, 228 
quinquevalent, 228 

sodium antimony thioglycoUate, 229 ^ 
solosUbosan, 229 
tervalent, 338 
trivalent, 219 
urea stibamine, 329 
poisoning, 104 
tartrate, ri8 
Antipyretics, 275 
acetanilide, 164, 190 
poisoning, 188 
undesnable eSects of, 190 
actiouof, 283 
amidopyrine, 1S6 



INDEX 


343 


Antipyretics, analgesK, t6} 
anifine, x83 
antifebrln, x88 
antipyrfti, 164, 178, 186 
barbitnrate, 187 
cmcbopben, 186 
coal tar, i83 

cold, external application of, t8x 
Dover’s powder, 191 
in beat-stroke, 182 
nitrates, organic, 191 
nitntes, 191 
paratnidopbenol, 188 
piienaceun, x8S, 164 
pbesazone, xS6, 1B9, 164 
phenol, x88 
propyl antipynn, 186 
pyrainidon, x86 

quinine, 183 

sabnlates, 184 
saname, zSS 
laporlfio mixtures, 187 
sulphonainides, 190 

Antiseptics and Disinfectants, Some 
Modem, 205, 207 
acrifiavine, Z09 
bnlbant gKcn, 310 
In bums, Z13 
Coster a paste, ajo 
crystal violet, 2:4 
in ecaema, 2x2 
eufiiviae, 209 
eosol, 2X4 

expectorant, 53 
fint aid, 312 
gentian violet, 2x4 
nydrarg buuodide, 239 
Jodioe^ j/i 

ttandl a pamt, 239 
mereory, 269 
in minor surgery, stt 
mouth wash, 2x0 
nasal sinuses, 2x3 
phexiol, 309 
prodasue, 2x0 
olcate mixture, 2x3 
qumaml, 210 
in radium therapy, 213 
in riagwonn, 21a 
in scarlet fever prophylaxis, 3i6 
silver nitrate, 2X4 
in skin diseases, axi 
in stomatitis, 216 
in streptococcal infections, 2x3 
m sycosis, 2x2 
tanning mixtures, 2x4 
throat gargle, 216 
violet green, aix 
in Wounds, 163, 2X2 
gunshot, 213 
urinary, 129 

Antispasmodics, 63 54 
airsa^liae, 54, 6S 
alkaloids, 66 
in asthma 67 
atropine, 67 
belladonna, 54, 66 


Antispasmodics, fn mlic, iatcstuui, 68 
renal, 69 

fas colitis, mucous membranous, 69 
datura, 66 
dubolsia, 66 

la encephahtis Icthargica, 54 
ephednne, 63 
hyoscyamus, 34, 66 
byoscme bromide, 70 
lobelia, 34 
mandragora, 66 
m<»phine, 69, 172 
in muscular spasm, 70 
m nocturnal enuresis, 69 
in Parkinsonism, 69 
in peptic ulcer, 6g 
stramomum, 54, 70 
toxic reactions, 71 
Afuina, 133 

Apeneats, The Use and Abuse of, 83 
and abdommal pain, £6 
action, time of, 87 
a^a|ar, 93 

anthracene group, go 
aad increase of biilk, 86 
calomel, 91, 93 
cascara, 90 
castor ou, 90, 93 
in children, 86 
colocystb, 90 
la couus. ulcerative, 92 
in cmuijpauon, 87 
" dnstic purge ”, 90 
efiects of, 86 
the enema, 92 
in enteritis, 9t 
la levers, 8} 

ul'hlart^lalluie, 85 
bydrogogues, 86 
imtaats, 8g 

mercury compounds, 91, 373 
metallic, 93 
paraffin, timud, 83 
and peristalsis, 87 
pbenophtbalem, gt 
podophyllum, go 
post-operative, 86 
and pregnancy, 90 
pre-operative, 66 
and pyloTOspasm, 63 
rhubarb, 90 

saline, 88, 93, x33 ^ „ 

sulphates, and the sulpbonamides, 89 
seaweed, dried, 87 
senna, 90 

strychnine, and purgative pills, gx 
in tonslUitis, 68 
Appendicitis, 119, 171 
Aptmorphine. 53 
bydrouilonde, 37 

AreM nut, m treatment of tapeworm in 
(estation, 137 
Aiiboaavmosis, 313 
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Arotoctiln, 390 
Aneuc, 98, 321 
accumuative action of, 30 
Arsenical compounds, 333, 371 
acetaivsl, aa? 

in Afncan sleeping sickness, 323 
la offlccbiasis, 335 
in omcebic dysentery, 326 
atoxyt, 333 
formula, 337 
arsenozide, 333 
arspbcoamlne, 333 
catbarsone, 337 
dieraenal, aS9 
In malaria, 333, 389 
mapharsen, 334, 289 
neoarsphenamine, 334 
deuaae, S3S 
neocryl, aay 
orsanine, 337 
quinquevalent, 336 
in rat bite fever, 335 
in relapsing fever, aas 
stovarsol, 289 
tulpbaispfaenamine, 334 
in syphlUs, 223, 333 
tervalent, aas 

and streptococcal iafeeuoos, 325 
trepanol. 327 
In trypanosomiasis, 332 
tryparsamide, 337 
la yaws, as} 

Artonoilde. asj 
Annhenacoioe, 271 
Airnythmlas. 33 

ArthnUs, and counter Irritation, 197 
and mercurial diureucs, 373 
A$eam lumitteoidts, 119 
Asciatme, : " 

Ascorbic au-, — , . 
deficiency of, 19 
body storage of, 18 
sources of, 31J 

Asphyxia neonatorum, 133, 137 
Asptdnun, 123 
Aspirin, 198 
Asthma, 34, 
and alkaloids, 67 
and iodides 263 
treatment of, 84, 363 
Astringents, 93 
alkauid, 104 
alum, 98 
antidotes, 98 
antimony, SO4 
aisenJe, 98 

in bacterial dysentery, 103 
In bed-sores, 98 
belladonna, 104 
dosage, loi 

Wsinutb carbonate, 101 
in boms, too 
mustard gas, 100 
charcoal, 103 
in dlairbma, 101 
prescription, 103 
external actions of, 98 


Astringents, external actions, forie 
chloride, gS , 

and gastric secretion, loi 
in gastro mtestmal Infection, loa 
in p a i m o n hoids, 98, 103 
haunostatlc action of, 98 
Intensal action of, loi 
kaolin, :o2 
krameria, 07 
mercuric cclonde, 98 
metals and metalbc salts, 98 
morphine, i03 
for mouth and throat, tot 
myrrb, tincture of, 101 
oak bark, 97 
gall, 97 
In gdema, 98 
opium, 103 

and pMiftalsls, inhibition of, ita 
and the respiratory tract, to} 
silver nitrate, 98 
In skm diseases, gS 
starch, 103 
taniuc acid, t04, ti2 
as antidote, 104 
substances, 97 
tine chloride, 104 
Atebrin, 2B6 
miuooate, aS; 
toxic ellects of. 387 

a tocopherol, In amyotrophic lateral 
tcleiotit, 309 

in muscular dystrophies, 309 
Atoxyl, 323, 327 
Atrtpme, ^ 

in acute pronchitis m children, 103 

cre-drops, 7t 

Infamtlng, 42 

in gastne ulcer, 78 

local use of, 71 

muscle depressing action of, 6 l 

E olsoniog, tQ4 
I spasm, 68 

Auricular fibrillation, 39, 4a 
and digitalis, 39 
Autonomic nervous STStem, 63 
Aveny], 372 


B toh, and mandelie acid, oction of, >43 
and urinary tract infection, S4t 
laeitt eregms, 14S 
frolrtt, 248 

and mandelie acid action of, 142 
and sulphanilamidc, 143 
pyocy»nt»t, I4S 
Balsam, pern, 33 
toM, 53. 38 
BariHtone, x68 

Baibiturate combinations, t?3 
Bublturates, depressant action of, 16} 

poisoning, 153 

antidotes, 133 

proprietary preparations, 169 
reebd adnilmstration of, 168 
Bed-sores, and astringents, gS 
Belladonna, 34, 38, 302 
as antispasmodic, 34, 38 
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Betlsdo&na, ia asthma, 67 
astringent action of, lot, 104 
in colic, intestinal, 68 
in colitis, muco membranous, 6g 
in enuresis, nocturnal, 69 
in gall bladder disease, 1 10 
and gastnc secretion, 101 
in gastnc ulcer, 78 
in peptic ulcer, 69 
in Wrlunsonism, 70 
poisonhig, io<, rii 

Bennett, T. Itod, "Drugs used In the 
Treatment of Gastnc Disorders **, 73 
Benzedrine, 46, 154, 157 
adrenergic action of, 66 
Benzocaine, 163 
as substitute for aconite, 203 
BenzochFome, 142 
Benzylmorphine, 173 
Beri ben, and vitamins, 303 
and vitamin B, deficiency, 312 
Betanapbthol, m Ftanolopsn iusk%{, 117 
m hookworm disease, 122 
Bile adds, 108 

Bile dact,iDdJsaiwlambfi(oiJes, up 
spasm of, 63 

Biliary fistula, and vitamin K, 310 
Bilhamasu, itS 
Bumutb, 221 
and gastric teczetloo, 101 
in syphilis, 230 
IS yaws, 230 
Blaekwater fever, sSs 
Bland's pills, 233, sjS 
B LiB iualation apparatus, 33, 44 
Blood ooagulatwa, tnd vitaaus K, 309 
and morphine, 172 
Blood pressure, in shock, 134 
transfusion, in nephrosis, 136 
urea, in diuresis, 133 
atimatumof, 137 
and the vasomotor system, 42 
Body temperature, 177 

and basal metabolic rate, i8t 
control of, 182 
external coolmg, iSz 
air fanning, 182 
baths, tepid, 182 
cold packs, 182 
In enteric fever, 182 
in heat-stroke, 182 
ice rubbing, 1S2 
drugs, 186 

acetanilide group, iSS 
amidopyrine group, r86 
barbiturate compounds, 187 
Dover’s powder, 191 
salicylates, 184 
soporific mixtures, 187 
sujphonamides, 190 
and beat loss, 178 
production, 178 
by electnc currents, 180 
hyperpyrexia, 182 
artificial, iSx 

and the by^thalamus, 179 
and the nervous system, 179 


Body temperature, reduction of, 189 
nse in, 160 

and the thyroid gland, 180 
BoiB, counter imtation in treatment of, 
197 

fomentation of, 198 
Brilliant green, 210 
BnMDides, 166 
cumulative action of, 17, 30 
BcomptOQ Hospital "hot water mix 
time ", 57, w 
Bronchial spasm, 54 
Bronchitis, 52, 103 
acute, in children, S03 
and astringents, S03 
cbroiuc, expectorant mixtures in, 38 
and lomdes, 263 
sputum in, 52 
Broncho-dilatory agents, 53 
pneumonia, and iodides, 263 
Bronchonbcea, 275 

Bruises, counter irritants in treatment of, 
197 

Browning, C H , “ Some Sledein Disin 
fectants and Antiseptics ", 205 
Boros, anaesthetic powders m, 163 
analgesics in, 103 
antiseptics m, 3x3 
astnogeats u), 100 
dressing of, 213 

compresses, method of appucation, 

gentian violet-bnlliant green-eufiavuis 
spray. 2x4 
mustaid gas, too 

siher nJtrote— crystal violet applies- 
uon, 214 

taiuuc acid-glyceru^tragacantn-eufla- 
vine Jelly, 215 
tannic acid spray, 100 
UoDiog mixtures, 214 
tragaeanth-glycenn-Marcoal-s liver ni 
trate ;elly. 215 
treatment of, xoo, 214 
Butobarbitone, x68 

Dotolan, in threadworm infestation, 134 

Cadmium, in tuberculosis, 231 
Caffttna ti tod\t btnzooi (B P ), I54 
Caficine, 43, 189 
action of, 134 
and diuresis, X31 
Calamine, 99 
Cakiferol, 308 
Calcium, 233 
and acidosis, 241 
at&ninistration of, 236 

In^muscular, 240, 243 
intravenous, 24a, 243 
oral, 241, 24s 
subcutaneous, 245 
adult requirements, 236 
and all^osis, 241 
and allergic conditions, 243 
body storage of, 20 
and cardiac decompensation, 244 
and chilblains, 236, 341, 243 
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CalduiD, In chndren, *3$, 34S 
admiolstration of, 341 
as choUfofne, xi3 
in rastro-mtestuul disorders, 343 
in bsmopliiUs 344 
in hzmoirhagio conditions, 343 
and hepatitis, S44 
and jaundice, Z43 
» miVi, 337 
in nephritis, 343 
and parathyroid hormone, 339 
preparations of, 34} 
carbonate, 343 
chionde, 113 
cIUKrcate, 343, 343 
ionised, 34 S 
Jaetate, iij, 343, 343 
l«vuUnate, xi3 
magnesium, 133 

ertia UPC. 343 
mandslate, >43 
Pu/iru <rri(3 B P., 343 
In purpura, 344 
in renal conditions, 34a 
retention of, defective. 333 
serum, maintesance ot, 33S 
method, 340 

and skeietai dedcicney, 33? 
osteitis fibroeystlea. 337 
osteogenesis Impcrfccu, 337 

osteo^acla, 337 
ostecp^is, 337 
rideeu, 337 
and tetany, 339 , 

Ihetapeuuc usrt ajS 
and toste conditions, 344 
m tuberculosis, 344 ... 

and urinary tract, pyogrnk lolcclions 
of, 343 

In urticaria, 343 
and vitafflin D, 343 
Calomel, 91 

antipyretic action of, 178 
and lUiiresis, 13* 
purgative action of, 373 
suspenslan of, 37r 
Camphor, as counter irritant, 301 
Cantnarides, rot 
Carbarsone, 336 
Carbon dioxide, excess, 43 
and Oxygen, $8 
and vasomotor centre, 41 
Carbolic add, as snllscpUc, 307 
Carbon tetrachloride S30, 134 
in Faseiolopstt Butkii, 117 
in booinvorm infestation, srs 
in tapeworm inicstation, ir8 
in whipworm infcstatioii, 133 

Caibromal, 167 
Cardatone, 53 

Cardnoma, o£ ahifientary tract, 75. *53 
• of cervix, 3IS 
and constipation, 93 
gastric, 311 
moipbiae in, 171 
of stomach, 79 

decompensation, 244 


Cardiac disease, hypnotia in, *67 
morphine in, 177 
dropsy, 134 
. acute, 137 
failure, 33, 157 
in cinchonism, 384 
congestive, 33 
and aperients, 83 
and digitalis, 34 
and diuresis, 137 
and vitamin D|deficicnc), 3ti 
Infarction, rSo 
iasufBcieney, 137 
Cardiarol, 55, 133 
convulsion therapy, 133 
Caseara, 87 
Castor oil, 90 

and ebtonie constipation, 93 
CaUplasma kaolmi eo U P , 33, rfir, too 
CaUirb, nasal, ss 

and ephedrme, 103 
Catechu, 102 

CalhetetWtion, ureteric, (49 
Caustics, 98 
atsemc, 98 
tnereune chionde, 98 
sDver nitrate, 98 

CentraJ nervous system, depressants of, 
185 

and diuretics, 133 
stimulation of, 133 
Certuna, In roaUria, 390 
Chartens. F. J , " Tomes ”, 493 
Cheilosis, 313 

Chetkopodium anthelminthicuxa, isn 

oil of, 133 

CbiUreo, and apenenta, 86 
and calcium administration, 341 
and counter irritants, 198 
and quinine, admimstration of, aSa 
oricary Infections in, 146 
and vitamin D dosage, 308 
Chloral hydrate, t86 
CtJoniformamlde, 267 
Cblorbutol, 267 
Cblorofonn water, 38 
as vesicant, 303 

ChoUeogues and Drugs Acting on the 
Liver, 103, lit 
allergic factors, 107 
bile acids, 108 
salts, 108 
and calcium, 113 
choleretics, 208 
bile acids, ro3 
dandelion, 209 
dechotin, 109 
desoxycholic acid, loS 
debydiocholic acid, io3 
givcocboilc acid, to3 

wi of peppermint, 109 
potassium salts, 209 
radisb, 209 
salicylates, 109 
tauTDCboiieacuI, loS 
and diet, high portetn, 109 
and eggs, 209 



Chobgogtses aad fats, 109 
and ^lU bbdder disease, X09 
-stcaes, :o7 
and elucose, 113 
and jaundice, xza 
and liver cells, 113 

drugs acting on, tog, iii 
necrosis of, iia 
and magnesium sulphate, zog 
and mfgrame, 107 
and sedative treatment, 109 
beUademna, 109 
and sodium bicarbonate, rx4 
and vagal stimulant drags, 109 
and vegetable oib, 109 
Cbalecyscitis, sedative treatment of, 
no 

Cbcdmsis, IC9 
Chorea, sedatives in, z6g 
Cibalgin, X63, 1S7 
Cmchona alkaloids, azi 
febrifuge, aSg 
Cineophen, 186 
Cilional, in malaria, ago 
Cireubtory failure, 153 
Curbosls of liver, laS 

and mercunal diuretics, ijs 
Clark, A. J , ” The Admlnistratioa of 
Drugs 11 

Cltnoteku linmrtr (Chinese fluke), ti8 
Cocaine, 163 
Comllana. 59 
Codeine, 39, 173, i8g 
Cceliac disease, a39 
Cold, as eounter imunt, aoo 
Colds, vitamin prophylaxis of, 307 
Colic, abdominal, 03 
bile duct, d3 
biliary, 8g, 63, lyx 
gall bladder, 63 
intestina], 63 
mternuttent, ng 
lead, 63 

and calcium, 339 
renal, 69, 171, 63 
ureteral, 63 

Colitis, muco-membtanous, 6g 
ulcerative, ga, 353, 311, 312 
and Vitamm K, aro 
Colloidal aluminium hydroxide, 79 
kaolm, 77 
Colocyntt, 87 
Compral, 165 

Cooke, W. Ernest, " Qmmne and Allied 
Drugs m the Treatment of Malana 
279 

Constipation, 87, 93 
acute, 93 
aperients m, 93 
and bulk, increase of, 87 
chronic, 93 
food and drink, 87 
and morphine, 173 
rectal, 92 

treatment of, 92, 93 
Copper, In tub^ulosis, 231 
Coramiae, 33, 255 
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CoranuTie (mkethanude), 156 
CoTMiaiy occlusion, 43, 171 
spasm, 43 
thrombosis, 137 
vessels, 42 
Coryra, 51, 264 
Coster's paste, 239 
Cough, antispasmodic agents, 53 
bromdual, 38 
catanhat, $6 
cause of, So 
demulcents, 33 
depressants, 173 
dry, painful, 57 
expectorants, 34 
aromatic and antiseptie. S 3 
infants and young mldrcn, 55 
mixtures, s& 

Biwnptoa Hospital “ hot water ", 
57 

saline, 55 

heat, application of, 37 
Imctuses, 39 
limments, 33 
nauseants, 53 
oxygen, inhalabon of, 55 
B L B ^paxatus, 53, 44 
Tudor Edwards sp^uclo frame 
nasal catheter, 54 
sputum, exammatioD of, 31 
tissanes and hot dnnks, 53 
treatment, basis of, 32 
•• winter 58 

CounteT'Imtation and Counter*Imtants, 
i$3> S5, 162 
arthritis, 197 
boils, 197 
brtuses, rpy 
in children, loS, 33 
cootraladjcations, 198 
and diabetics, 298 
hbrositis, 162, 197 
indications for, 197 
lumbago, 1G2 
mechanism of, <95 
menstnia] pain, 298 
methods available, 19S 

chemical substances and counter 
imtants, 200 
alkalis. 202 
camphor, 20Z 
canthandes, 202 
chloroform, 2oa 
iodine, 202 
iron, 259 

liniments, 182, 202 


methyl salicybte, 162, 202 
mustard, 201 
od of wintergreen, 202 
ointments, 202 
peppermint, 282 
pustulents, 200 
rubefacients, 200 
Scott's dressing, 202 
thymol, 162 
turpentine, 201 
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Counter irritation and counter Irritants, 
methods available, chemical snb* 
stances and counter irritants— • mmI 
turpentine, stupes, tSa 
vuieants, soo 
neuritis, 197 
physical, 196, jj, ida 
antlpbloauUne (cataplasms kaolinl 
CO B P), 5S, Ida, 199 
cold, application of, 300 
diatnermjr, 33, 199 
dry-eupping acta 
electric blanket, 199 
fomentations, 198 
heat, local application of, 33, i6a 
hot water immenlon, 199 
isba red inadiatlon, 199 
leeehM, aoo 
liniments, 33, aoo 
poultices, S3, Ida, 199 
radiant beat, 199 
ultra short wave therapy, 199 
pleuritic pain, 17a, 198, soo 
referred pain, ifia, 193 
respiratc^ affections, 33 
skin, 193 
sprains, Ida, sea 
tenosynovitis. 197 
vueerai pain, 190 
Creosote. 33 
Croton oil, 91 

Crazier, T. H , and Mayrs, E 1) , " Di 
uretlcs and Urinary Antiseptics *, 
139 

Cyanosis, 34, ids 
and acetanilide drugs, 184 
and p1aarao<iulne therapy, 383 
and sulpbapyrtdine, t4d 
in vasoconstrlctloa, 40 
Cystoscopy, 149 

Dacorene, 33 
Datura, 06 
Demulcents, 33 
Dental carles, 164 
Dermatitis, sebonhceic, 114 
Diabetes, and counter irritants, 198 
and vitamin Oj deficiency, 311 
Dial, 173, 187 
Diamorpnme (beioin), 173 
in rena] colic, 69 
Diathermy, 35, 199 
in achloibydna, 81 
Dianbcea, and astringents, 101 
In digitalis poisomn^, 34 

InFureiclc^iirfiusAisiulecUoii, 117 
and motp^ii*, 
afiH ophun, 10a 
perlst^is, inhibition of, 163 
and tannic acid, loa 
Dicodid, 59 
Dlemcnal, 389 
Diet, In constipation, 87 
in gastric ulcer, 78 
in gastritis, 76 
in nephrosis, 138 
salt free, 136 


Digitalu, The Therapeutics of, si 
absorption of, 27 * 

administration of, 35 
intravenous, 33 
oral, 35 

antiseptic action of, 178 
In auricular fibrillation, 38 
and calcium, 344 * 
and cardiac failure, 23, s8, 34, 137 
congestive, 33 
dropsy, 137 

concentration maintenance of, 17 
cumulative action of, 30 
and diuresis, 132 
dosage, 29 


indications for, 33 
intoxication, 25, 30 
symptoms, 34 
Iddne^, action on, 132 
In circulatory failure, penpberal, 34 
and mercury, 274 
in pneumocua, lobar, 33 
poisoning, 23 
and ^uinidine therapy, 33 
Storage oi. 18 
as tonic, 301 
Digoila, 35 

Dmydroeoaelsone acid tartrate (dicodid), 

173 

bydfoehJoride (eukodal), 173 , 

Dibydromorphinoae bydrochlonde (<u 
laudid), 173 
DUaudid, 39. 173 

Dilling. Walter J , '* Sedatives and Anal- 
gesics 159 

Dip^yllobethruim bUu^, 123 
Disinfectants and Antiseptics, Some 
Modern, 205 
acnSavise, 209 
actloQ oi. 307 
borscic acid, 207 
brilliant green, 219 
burns, 213 

carcinoma of cervix, 213 

euflavine, 309 
eusol, 207, a >4 
infected tissues, 209 
iodine, 207, 211 
tnercunc chloride, 309 
nasal sinuscs.ais 
phenol, 207 
practical uses, 220 
profiavinc, 210 
quinanll, 210 
in radium tberapj , 213 
saline, hypertonic, 309 
isotouie, 209 

In skin Infections, 3tt 
m staphylococcal Infections, 212 
starch poultice*, aia 
In sycosis, 212 
urinary. 129 
in wounds, 207 
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Dismeaol, 1S7 
Djuresis, 131, 45, 274 
aatid^ 133 
blood transfusion, 136 
urea, 133 
esbmation of, 137 
in children, 146 
diet, 135, 143 
ketogenie, 141 
protein intake, 136 
digitalis, and, 132 
and dropsy, 134, 274 
cardiac, 13b 
and glucose, 233 
induction of, 131 
m nephritis, X33 
in nephrosis, 136 
and eedema, 13*, 133 
andoliguna, 138 
non renai, 137 
and saline purgatives, 133 
and salt elinunatJon, 236 
and uremia, 133 

and the urine, changing the reactions 
of, 138 

acid, iToducUon of, 136 
alkaline, J31 

production of, 138 
Orioe, ezamuutioa of, tj7 
anaary pH, 139 
taamtenance of, 141 
test for, 130 

and vitamin therapy, 137 
Diuretics and Urinary Antiseptics, 131 
amioophylline. 134 
caSeine, 131, 134 
calomel, 132 
digitalis, X37 
enphyUm, 134 
mercurial drogs, X34, 274 
calomel, 134 
esidione. X34 
meisalyl, X34 
neptal, 274 
novasurol, X34, 274 
oovunt, X34, 274 
salyrgan, 134, 274 
secondary effects, X35 
purine group, 133 
saline group, 131 
acetatM, 13 x 

ammomom, acetate citrate, 131 
utrates, 131 
potassium citrate, 131 
sodium salts, 134 
sodium sulphate, 133 
and glucose^ 133 
and sucrose, 133 
squill, 13a 
strophantbus, X32 
theobromine, 134 
theophylline, 134 
nrea, X32 

xanthine derivatives, 45 
Dover's powder, 37 
as antipyretic, xgx 
Dropsy, 132, 273 


Drvpsjr, cardiac, X37 

blood urea estimation in, X37 
massive, in nephrosis, 136 
Drags, absorption of, 14 
ateorbent, i02 
Adnumstiabon of, ir 
adrenergic, 54, 63 
alkaloid, 63 
analeptic, X33 
analgesic, 139, 165 
antacid, 18, 235 
antbelmintme, X17 
antipyretic, X75, 281 
antiseptic, 129, 207, 139, 239 
antispasmodic, 53, 70 
apenrat, 87 
arsenical, 271, 289 
astringent, 93 

bactericidal, I4S> 207, 239, 231, 269, 
281 

barbiturate, 168 

body storage of, 18 

choiagogic, 103, to9 

choleretic, 108 

cholinergic, 34, 63 

concentration, maintenance of, 16 

counter Imlant, X93, 30Q 

convulaant, iss 

cumaUtiaa of, 15 

cumnlatire actios of, to 

digitalis, 21, 132 

disinfectant, 207 

diureuc, 129, 274 

doratios of action of, 14 

excretion of, 13 

expectorant, 5». 54 

inGastne Disorders, 73 

hypnotic, t66 

nuirgm of safety, 13 

metcima), 131, pz, 269, 273 

metallic, 91, 219 

narcotic, 180 

pre-ansstbetic, x68 

purgative, 8S 

sedative, 139 

standardization of, 13 

Stimulant, 151 

safpbooamide, 89, 145 

sympathO'immetic, 63 

tannin, 97, lOz 

unnary antiseptics, (39 

vagal stimulant, Z09 

vasoconstnetmg, 4, 37, 46 

vasodilating, 45 

and Varomotor System, Control of, 37 
Dry*cupping, 200 
Di^bia, 68 
Duodei^ ulcer, 60 
Dyspncea, 3a 
Dysentery, 226 
bacterul, 103 
Dyspepsias, 8x 
Dysphagia, 233 

Eczema, 2x2 
sebonboeic, 212 
Eclampsia, 275 
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Eclampsia, and mercury, 273 
sedatives in, 170 
Fggs, and chougogic actios, tog 
Emetics, 53 

snUpyrctic action of, 178 
rmetlne. 33, 221 
in FosefoAt hepaiica isfecUon, tty 
b>droctiloride, tl8 
Encephalitis lethargica, 70 
Enuresis, noctunial, 6g 
treatment, dg 
EnUttmxba hUtoMica, tsj 
Enteric lever, iSr 
Enlentis, gi 

Lnlerococcal IniecUons, t^a 
Epanutln, lyt 
Ephedrlne, 134 
adreneipe actios of, 66 
m asthma, 68 
In nasal catarrh, 103 
Epilepsy, sedatives in, tyt 
Eplstaxis, 233 
Erethism, prophylaiis, ayp 
treatment, ayo 
Ergotamine tartrate, 46 
Er^hrol tetranltrate, 43 
Esanolele, ago 
Esidrone, 134 
Etbytiserphific, sg, 173 
Eueuyptus, oU of it7 
Euflavioe, aog 
action on skin att 

Eupbylhn, 43 >34 
Euqulaina, ass 
Eusot, ao7 
Evipan, 168 

Expectorants and tlnctuses, 47 , 133 
ammonium carbonate, 33 


balsam of Peru, 33 
tola, S3 
acosote, S3 
guaiacol, 33 
tar, S3 
terebnse, 33 

terpene hydrate 33 _ , 

Brompton Hospital " hot water mix- 
ture, 37 

broncbodilatory or antispastnodic 
agents S3 
adrenaline, 34 
belladonna, S4 
epbednne, 34 
byoscyamtis, 34 
loMbnc, 34 
stramonium, 34 
demulcents, S3 
glycerin, 33 
gum acacia 33 
tragacantb, S3 
bquonce, 33 
Dover’s powder, 37 
heat, local appbeaUon of, 35 
tinctuses, S& 
mixtures, 36 
potassium Iodide, 38 


Expectorants, mixtures, salme dia- 
phoretic, 37 
salme and nauseant, 37 
nauscants, 33 
ammonium, salts of, 33 
apomorphine, 33 
emetine, 53 
grindella, 33 
ipecaeuanha, 53 
qtuallaia, 33 
Seneca, 33 
squill. 33 
tartar emetle, 33 
oxygen inhalation of. 33 

B L.B apparatus, 44, 33 
oxygen tent, 36 

Tudor Edwards spectacle frame 
nasal catheter, 54 

saboe, 33 

skm, sttmulatlon of, 35 

suyebuine hydrochloride sulphate, 34, 


Eainting, 41 
and alcohol, 42 
and atropine, 42 
Funioiepiu frwlif infection, 117 
Fatetchx b/fatiea (liver fluke), 117 
Fats, and cboiagogue action, jog 
Felix mas, in tapeworm infestation, 123 
rerric chloride, gS 
renous sulpbste, 233 
Fenolate (utaxo), 233 
Fever, abortus, 40 
and aperients, 83 
and antipyretics, X77 
haemoglobinuijc, 284 
typbofd, 40 
FibrosiUs, 16a 
and counter irritation, igy 
and rebef oi pain, 164 
FiUcm, in tapeworm infestation, ia7 
Findiay.G M ,“UetallieCompounds",2i7 
Fomentations, 19S 
Fouadin, iig, 228 
Fractures, rebef of pain in, 164 
Gall bladder disease, log 

belladonna therapy in, no 
fats in, xio 
CaD-stones, 107 
GaDium, 231 

Cardan, 163 . , . 

Gastric Disorders, Drugs used in the 
Treatment of, 73 
scblorbydrla, 80 
ifi. go 

diarrhoea in, 80 
achylia gastrica, 8t 
alcohol, 76, 60 
alkalosis, production of, 79 
anaemia, 61 
astringents in, JOt 
calcium, 242 

cancer of stomach, 7g, 311 
alcohol in, 80 
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Gastric Disorders, Diet, ?6, 78 
Drugs, 73 
atropine, 78 
alk^,78 
antacids, 78 
belladonna, 78 

colloidal aluminium hydroxide, 79 
histidine, 77 
larostidine, 77 
sodium bicarbonate, 76 
tribasic magnesium phosphate, 79 
duodenal ulcer, 80 
dyspepsias, 81 
gastric ulcer, 77, an 
gastritis, 73, 76, 80 
gastrointestinal Inlecbons, lOJ 
gastroscopy, 75 
gastro-succorrhcea, 80 
hyperddorhydria, 8 q 
iron, 81 

lavage of stomach, 76 
User extract, 81 
pepbc ulcer, 75 
seerebon, disorders of, 80 
treatment, 76, 77, 80 
tube-feeding, 79 

Gentian violet brUHant gteen-euflavine 
nusttire In bums, m 
ueiiffofeAts nnouts, 118 
in hymencUpts naiia, ttS 
in s(roMgyl9uf*s tlercoraUs, us 
In threada-orm infestation, tas 
as tonic, 396 

Gdchiut, ^e, "The Therapeubes of 
Digitahs", at 

Glaucoma, and local atropine therapy, 71 
Glosaibs, SS3 

Glucose, in glomcrulo ncphntis, 133 
and action on liver cells. lit 
and quinine adminisbation, 383 
Clycena, 53 
Glyceral tnnitiate, 44 
Goitre, endemic, and lodme, a6z 
Goadby,H K.,'‘Iodmeandlodides",357 
Gold therapy, aat 

In rheumatoid arthnbs, sjt 
in tuberculosis, 331 
Granuloma, and Iodides, 364 
and iodine, 239 
ingumale, 339 
Graves’s disease, J13 

pre-operative medicabon, 360 
Gnndelia, 33 

Hsmatopoiesis, 349 
H»moglobinutlc fever^ 384 
Hxmopbilia, and calcium, 344 
and vitamin K, 319 
Hsmonbage, acute, and iron, 334 
of newborn and vitamm K, 510 
Hsmorrbagic conditions, and calcmm, 
343 

Haimoirhoids, 353 
and astnngcnts, 98 
and tannic acid, 103 
Halibut liver oil, 318 
HawLsley, J C, " Iron ", 349 


Headache, and digitalis therapy, 30 
Heart afieebons, arrytlunia, 33 
parosmrsai, 33 
veolrfcular, 33 
auncular fibriUabon, 43 
block, 34 

coronary occlusion, 43 
diseases of, 119 

morphme in, 173 
organic, 136 
failore, 3S4 
congestive. 33, 85 

and digitalis therapy, 33. 34 
hypnobes in, 167 
intermittent clandicabon, <3 
myocardial insufficiency, 33 
systole, 43 
Heat, toss 178 
produebon, 378 
radiant, 199 
stroke, 180 
treatment, 182 

Heathcote, Reginald St A , " The Sola- 
naceous Alkaloids and the Relief of 
Spasm ", 61 
Kebaxaf. tdp 
Helnuntiuasis, zr? 

Helminthic diseases drugs 10, 3t5 
Hepabc cirrhosis. 117, tip 
HepaUbs, amabfe, 338 
toxic, tfid 
and calcium, 344 
Henua, strangulated, 171 
Heroin, 59, 173 
and renal colic, 69 
Heziflime therapy, and calcituD, 343 
as unnary antisepbc, 140 
Hexylresmcinol, 128 
in Atosm lumbrieouies, ui 
in hookvonn infestation, t33 
ut threadworm infestaboa, Z34 
Hisbdine, in gastnc ulcer, 77 
Hookworm disease, lat 
Horaatropme, 7z 
Hydrocyanic acid, 59 
Hydrogogues, 86 
Hydrargm iodidi, 364 
Hydrocnlorie aud, 81 
Uyoscyamioe, m spasm. 66 
Myoscyamus, 34 
as anbspasmodic. 54 58, 66 
Hyoscine in Parkmsmiisni, 70 
and hydrobromide, in Parldnsomsm, 70 
in spasm, 66 
Hypercblorhydna, 80 
Hyperkeratosis, 314 
Hypwpyreiia 283, 191 
artinaal, i8t 

Hypectensiott and digitalis, 33 
Hyperthyroidism, 359 
Hypnobes, 163 
basal, rjto 
Hypoglicsemia, 282 
Hypoparathyroidism, 339 
Hypothalamus.andb^y tempera ture,i79 
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lnbst3, anxmla ia, 301 
and calcium, ^36, 341 
and cod liver oil, 308 
and iron adminutratlon, sja, 301 
and vitamin A deficiency, 3<^ 

Bi deficiency, 311 
Infections, parasitic, its, »it, 379 
splrochxtal, 323, 331 
staphylococcal, 14s, 272 
streptococcal, ass, ^7^ 
trypancsome, aas, saB 
Infra red irradiation, 139 
InSuenza, 
and vitamn A, 307 
Insomnia, 167 

Insulin, ^tamine alnc, malntenaoca of 
concentration of, 16 
Intermittent claudication, 42 
Intestinal Parasites, The fitodern Treat* 
tnent of, 213, 221, a79 
Cestodes (tapeworm), 33 
JifByUoMArtum ulam, 123 
carbon tetncblonde, (23 
filu mas, 123 
kamala, 123 

olccratn of aspidium, 123 
hymenolepu tiana, 12S 
gentian violet, laS 
oejylresoreiael, 128 

, >28 
[38 

l«ni4 Mfirtists, tas 
lants tehum, 123 
areca nut, 127 
carbon tetrachloride, 126 
fifjcin, t37 
fiJix mss, lafi 

netbodof adaioistratlOB, 126 
kousso, 127 
melon seeds, 127 
oil of cbenopodiucn, lafi 
oleoresm aspidiusa (U S P }, 127 
presaiptioD, 137 
peUeUenne, S27 
itigan, 128 

traos-duodenaimedicabon, 127 
Nematodes (roundworms), no 
Ankylostomiasis! anAyioslymi 
duodtnaU, nreoior Am<ttta 
nus (hookworm), 
carbon tetrachlorioe, 12a 
beayliesorclnol (caprokol), (23 
oil of cbeoopodium, 122 
thymol, 132 

Ascaris lumbrueiiUs, 119 
carbon tetrachloride, 120 
dosage, 121 
bexytresorcisol, t2t 
Oil of chenopodium, sao 
dosage, 120 
children, X30 
phcnDthiazine, X2i 
dosage, 121 
santonm, 119 
prescription, lao 
Oiyuru vermteularts (thread, 
worm), 123 


oleoresln of aspfdium 
oil of chenopodium, 1 


Intestinal parasites. The Modem Treat- 
ment of, Nematodes (roundworms), 
Oryvris vtrmiculani (thread worm}— 
eontd. 

butolan, 124 

E entlan violet, 124 
ezylresorcmol, 224 
phenothiazine, 134 
dosage, 124 
quassia. 123 

SIrongiioiJa sUrcoraltS, 123 
gentian violet, 123 
TrtcAtiru fricAtura syn. : fncfio* 
eephalus dispar (whipworm), 
X23 ' 

carbon tetrachloride, 133 
Fuut glabrats latex, 223 
higueronia, 123 
oil of chenopooiuin, 223 
Trematodes, X17 

bilharziasis Se Jiatnalobia, Sc 
tnaiuoni, Sc, sapontea, xtS 
antimony tartrate, X19 
fouadln, 119 

CionoTClus tiHCCHSU (Chiness 
fiuke), ttS 
gentian violet, xiS 
Fasetolapsti busin (liver fluke}, 

217 

Paxewia htpaitca, ity 
betanapbthol, X17 
carhoti tetraculonde, ity 
oil of eucalyptus, T17 
thymol, 117 

Fatagenmus vetUrmanU (litor 
fluke), 118 

emetine, hydrochloride, siS 
tartar emetic, itS 

Intervertebral disc, protrusion of, 



lodules, 237. 283 , 

ammonium l^de, 363 
potassium iodide, 283, S3, SS 
action of, 263 
in actinomycosis, 364 
Donovari't solution, 284 
in granulomas, 264 
indications for, 363 
and Iodine, 237 
iodism, 264 
Ltq loai milM, 163 
Lt^ucr orient ei Ayifrorgyrt fcifiii, 

in re s^n atotj diseases, 283 

bronchitis, 263 
broncho-pneumonia, 263 
rheumatoid arthritis, 264 
in tracheitis, 263 
X ray diagnosis, 284 
lodlxed oil, 364 
lipiodol, 265 
neohydroU, 363 
per abrodil, 263 
tetraiodopbenolphthaleln, 184 
uioselectas B, 164 
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Iodine and Iodides, 257, 202, 207 » *** 
action oi, 239 
as antiseptic, 307 
as counter Imtant, 202 
la endemic goitre, 262 
in Craves s disease, 260 
medicinat, 260 
pre-operative, aSo 
X ray treatment, precedmg, a6o 
to gumma, 239 
hyperthyroidism, a6i 
post-operative, 261 
internal, 259 
Lngol 8 soiotioo, s 6 o 
m respiratory tract infections, 259 
skin, action on, ait 
therapy, 2J9 
failure of, 261 
in thyrotoxicosis, 339 
diasnosis oi, aba 
Ipecacuanha, 68 
tintturool, 55 
Iron, 347 

inanamia, 18, 231 
dosage. 231 

of hookworm disease, t2t 
bypocfaromlc, 232 
roictocytte, idiopathic, 253 
ootnUosai, 331 
prophylaxis, 332 
peniicfoas, 254 
splenic, 234 
Blands pills, 233 
body storage of, 16 
duldiea, de&eiendes, 231 
coatralndications 231 
deficiency, 233, 18 
excretion of, 13 
feitout solpnate, 233 
fezsolate (GUso), 233 
bamorrhage, acute, 334 
{a infants, 232 
in leukaemU, 234 
mode of action, 249 
In pregnancy, 333 
preparations, 350 
as tonic, 234, 299 
toxic symptcras, 331 
Jalap, 87 
Jaundice, laS 
and atebnn, 387 
and calcium, 243 
catarrhal, tta 
feptospiraf, 230 

oKtructive, and vitamin K, 310 


Kala azar, 229 

Kamala, in tapeworm infestatKRi, 123 
Kaolin, 102 
Keratins, 314 
Ketogenic diet. 141 
Ketosis, and glucose, ti3 
Kidneys, action of caffeine on, 131 
action of digitalis on, 132, 301 
diseases of, 13* 

and antimony tartrate theiapy,is9 
and ditiretjre, 134 
Z 


Kidneys, and excretion, 131 
hyper*mia of, rg? 

and mercurial drugs, action of, 131,274 
and (edema, 132 
and the salphooatmdes 143 
X ray examination of, 364 
Kino, 102 
Kramena, 97, 103 

labynnthitis, X37 
Laqian, aSa 
J.arostidine, 77 
Laxatives, 86 

LeatL antipyretic action of, 178 
poisoning, 68, 337 
Leeches, and counter irntatiou, 200 
Leishmaniasis, visceral, 329 
Leprosy, syphilitic, 272 
Leptasol, igg 

Leucocytosis, and acetamlide drugs, i83 
Lcukamia, and iron therapy, 354 
Lioctuses, 47 
citronm (Patke Davis), 59 
codllana, compound syrup of (raike 
Davis) 39 

Linet eodetna B ^ C., 59 
Linrf todetfue fhoapMts (Brompton 
Hospital), 39 

Lind duziruyffilitita B P C , 59 
/ inft diantorp^tna (Heroin) 59 
Lina iiO’ncip'hirKt et Ifiymt B P C , 39 
Linet mvrpkina {BtomptOh Hospital), 
59 

Lmlwnts, 303, 162 
analgesic, 162 
as cD Ufl ie r icrfcaats, 200 
Lin aeaniti ot*esum, B PC , 303 
tin oibum B PC , 303 
Lin ammonus B P C , 303 
Loi camph B P 3o£ 

Li» (hiorojomi B PC., 303 
Z».« ptfVf ut B P C , S03 
f.«n taponv B P , 203 
L»H Urtblnthus B P , 203 
Liver atrophy, X13 
ciiibosis of, rt7, 128 

and memtnal diuretics, 273 
disease of, xxp 

and glucose, xtz 
Drugs Acting on, 203 
alkalis, 1x4 
calcium chloride, 1x3 
dangerof, xxy 
gluconate, 1x3 
lactate, 113 
laevnlinate, 1x3 
mode of aomiwtration, X13 
intravenous talectioa, 1x3 
intramuscular injection, 
XX3 

oral, 113 

sodium bicarbonate, 114 
fiukes, ri7 
necrosis cu, 112 
toxic, 283 
*• singgish ", X07 
therapy, 8t, 2x7 
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Linseed poultice, and counter iirltatlon, 
Iiplo<?ol, aCj 

Ltquomrseni ei hydrareyri iodidt, 364 
eaktfcnlM D P., 30S 
toiii mifis, 263 

Liquorice, u demulcent, 33, 38 
Lobelia, 34, 38 
as antispasmodle, 34, 38 
tn astbma, 68 
in narcotic poisoning, 68 
in respiratory failure, acute, 68 
Lobeline, 137 
contraindicatioiLs, 137 
Lot \ydrarf. Mgr , a?© 

Lugol a solution, aeo 
Lumbago, 162 

Lympbadenoaa, and iron, 334 
Ljnipliogranuloma venereum, 229 

Macdonald, Professor A D ,''B{ercur7'‘, 
S67 

Biagtiesium sulpbate, and diuresis, 233 
lialana, Qumloe ana Allied Drugs In the 
Treatment of, 279, 233 
and abortion, 282 
and aodosls, a6i 
algid, 283 

Aacoli’s treatment, 390 
benign tertian, 389 
quartan, 3S8 
cerebral, 383 
In children 387 
Drugs in. 379 
artstochlo, 390 
atsenicals, 133 t89 
Diemenal, 36g 
mepbacsen, 324, 289 
kXb . 2S9 
ceosalvanan, 289 
talrarsan, 389 
stovtnol, 3S9 
stebcln, 380 
in children, 387 
dosage, 387 
musonate, 387 
prophylaxis, 288 
toxic cfiecb, 387 
certuna, 39a 
allonal, 390 
cinchona lebrifuge, 389 
copper, 33t 
esanotele, 290 
cuqulmne, 2S3 
laquln, 382 

M3.290, 

maiarcan, 390 
mepacnne (I CT ), 388 
methylene blue, 390 
plasmoquine, 383 

contriundications, 3S3 

7i»:Qh:;laxis,.38s 
toxic symptoms, 283 
prajquine, 283 
qulnldine, 280 
quinacrlne 185_. 
soluble (M 4 B), 38B 


Malaria, Drugs la, ^nmaplasmine, 38S 

administration of, 2S1 
in blackvrater fever, 383 
dnchonism, 384 
propbylam, 3S4 
symptoms, 384 
and glucose, 283 
hydrochloride, 283 
Intramuscular administration. 
283 

Intravenous administration, 283 
rodoqulne, 290 

sulphonamides, 288 > 

21 &B 693, 288 
septasine, 2S9 
tebeinn, 290 
and hypoglyramia, 282 
and pregnancy, 282 
subtertian, 2S3, 289 
Uandecal (B D H ), 144 
tfandelle acid, <42 

In B coU infections, 142 
in B ptoUvs infections, 242 
and eakJnm, 243 
In enterococcal infections, X4S 
secondary reactions, 142 
in StaphyiocMtut aurtus infections, 
tta 

unnary concentration of, 14a 
Mandellx (BDJl ). 144 
8t 3 fmanganse iodo nercorate), ago 
Ma^a paint, 259 
Mandra^a, in spasm, 66 
Uannitm hexanitrate, 43 
Malohylucei, s68 

Maoson>Bahr, Sir Philip. "The Moden 
Treatment of Intesunal Parasites 'V 
r>5 

Massage, in disordered vasomotor con* 

Mayrs, n B , and Croxier, T, H , “Di- 
ureticsand Ucmary Antiseptics ",129 
M6n]8re s syndrome. 137 

and mercurul diuretics, 345 
MenUioI, 163 
BfeDorrhagla, 233 
Bfepaoioe, 386, a38 


Mepbaisen, aSg 
Hercunc cnloride, gS, 


. . *99 

270 

Mercury. 367, 1'ai 
absorption of, 273 
administration, mode of, 371 
tnjeebon, 373 
Inunction, 272 
oral, 273 

Uutdinson’s piU, 373 
as antiseptic, 369 
as aperient, 91 
in arthritis, 375 

avenyLin sypMlitic leprosy, 373 
in bmeborTbeea, 275 
calomel, suspension of, S71 
compounds, 329 
merenropben, 329 
nsetapbeo, 229 



Mercury, as couatec irritant, aoa 
contraindications, 273 , 

cumulative action of, 20 
in eclampsia, 273 
and digitalization, 274 
Drugs, 374 
mercurwdirome, 270 
mersalyl, 274 
neptal, 274 
novunt, 374 
percilonde, 272 
salyrgan, 274 

diuretic action of, 273, t34 
excretion of, 373 
in bepatic cirrhosis, 373 
indications for, 273 
and iodides, 373 
metallic, 91 
omtments, 27a 
poisoning, 373 
acute, 273 
chrome, 276 
subacnte, 276 

and pr»prontosil medication, 272 
purgative action of, 272, pt 
and skm conditions, 271 
in staphylococcal Infections, 272 
in str^tococcal infections, 272 
in surgery, 270 
inavpoiiu, 271 
Metaluc Compoundi, 219 
Antimony, 228 

in Afncan sleeping sickness, 228 
fouadifl, 228 

in granuloma inguinale, 229 
in Jala azar, 229 
in leisbmatLlasis, 219 
in lympbogianulotna veneteum, 
229 

neostam, 229 
neostibosan, 229 

Mtassinm antlmonyl tartrate, 228 
in scbistosomiasls, 228 
soIusUbosan, 229 
tartar emetic, 228 
urea stibamiae, 329 
Arsenical preparations, 222 
atoxyi, 322 
qomquevalent, 226 
aeetaisol, 338 
acetaisone, 224 
in amcebic dysentery, 226 
hepatitis, 238 
carbasone, 326 
neoeryl, 326 
in seuros^bilis, 3 s 6 
and optic atrophy, 226 
OTsamne, 330 
in sleeping sickness, 226 
spirocid, as 6 
stovarsol, 226 
treparsol, 226 
in tr:^anosomi3sis, 326 
ti^aisamlde, 226 
tcrvalent, 225 
arsenoxide, 323 
arsphenamine, 333 


>EX 355 

Metallic compounds, Arsenical prepara 
tions, mapharsen, 224 

neoarsphenamine, 224 
In protozoa] infection, 223 
in rat bite fever, 323 
in relapsmg fever, 225 
sulpoaraspboiamioe, 224 
in syphilis, 223 
m yaws, 223 
tbioaisone, 223 
tnsodarsen, 223 
In trypanosome infections, 222 
Bismuth compounds, 230 
as anU*s^bilitics, 230 
in jaundice, leptospiral, 330 
in yaws, 330 
galbum, 331 
Gold compounds, 230 

in rheumatoid arthritis, 331 
toxicity of, 231 
In tnbmulosis, 231 
cadmiiMO, 231 
»per, 231 


Indi 


I, 231 


.a malwa, 231 
Mercury compounds, 239 
and bismuth, 229 
metspben, 229 
mercurophen, 229 
in pneumococcal infections, 229 
in itr»tococtal Infections, 229 
in syphilis, 229 
platinum, 231 
rhodium, 231 
ruthenium, 231 
salts, poisoning, 104 
strontium, 23* 
tellunum, 231 
tbonuffl, 231 
In tuberculosis, 23: 
vanadium, 231 
Methamoglobiu, 147 

and acetanUine drugs, iB3 
Hethsmoglobinuiia, 164, 283 
Metbelene blue, 290 
Methylmorpbine, Z73 
Methyl red x39 

Methyl salicylate (oil of wintergreen), 

hfethylsulphonal, tSS 
hletrazol, iss 

Micks, R H , “ The Use and Abuse of 
Apeneats", 83 
Migraine, xoy, 137 
allerele factors, 107 
bihaire, ao7 
duodenale, xo7 
and mersajyl, Z37 
relief of pain, 164 
Afagninme, idi 
Miwphine, 39, 186, t7x 
aomuustration, method of, 172 
in angina pectoris, 44 
in diaiihcea, toa 
in renal eohc, dp 

Mouth, syphilitic ulceration of, 272 
Moms, Noah, “ Calcium ”, 233 
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Bluscular dystrophy, and a toeoplierol 
therapy, 309 

ATostaxd, as counter irritant, 301 
Slyalgia, 163 
Myocardial disease, t$7 
insufficiency, and djgltalis, 3a 
Myrrh, tincture of, xoi 
Myzcedema, 334 

N A B , in malaria, 389 
Narcolepsy, 137 
Narcosis, X3S 

Narcotic poisoning, 68, 137 
and stimulant drugs, 133 
Nasal catarrh, 31 

and epbedrine, X03 
sinuses, antiseptics for, 313 
Nauseants, 33 
Nudtor Apuneanus, lax 
Nematodes, X19 
Neoarsphenamlne, X43, 333 
Neocryl, aa6 
Neohydnol, 363 
Neolcet (Boots), X44 
Neonal, 169 

Keostlvariaa, In malaria, 3S9 
Neostam, 939 
Neostlbosan, 339 
Nephritis, X33. 34X 
tad aaxeua, bypochremie, 136 
and blood traosrusion, t36 
chronic Intentltlal, and calcium, 341, 
04s 

diet in, X33 
diuresis. 133 
and glucose, 133 
glomerale, t)3 

hssmantagie, 383 
Intentltlal, 376 
aodmerciuial diuretics, 134 
and lalKTUtcs, 184 
and aalt elimination, 336 
sodium sulphate in, 133 
and ursemia, 133 
urinary antueptjcs, S39 
eicretlon, 138 

urine, changing the reaction of, 138 
Nephrals, 130 

basal metabolic rate In, X36 
and blood transfusloa, X36 
and dropsy, massive, treatment of, 136 
thyroid in, 137 
Neptal, 374 
Nervous system, 179 
Neuralgia, 164 

Neuritis, and counter Irritation, 197 
and vitamin B. deficiency, 31s 
Nenro-syphUis, XBI, 3X6 
pyreslal treatment of, x8x 
Newman, Charles, "Cholagogucs and 
Drugs Acting on the Liver ”, 103 
Nleamide, 35 
Nicotine, 54, ' 
dilato^el 
poisoning, 

Nicotinic am, sta 


Night blindness, and vitamin A defi 
ciency, 306 
NOcethamiae, 136 

Nitrates, orgamc, as antipyretics, 191 
Nitntes. as antipyretics, tpi 
and the vasomotor system, 44 
Novalgln, X65 
Novasurol, 134, 374 
Novurlt (cbmom), 134 
Nttx vomica, 290 

Oak barb, 97 
caU. 97 

Obesity, and mercurial diuretics, 373 
Obioadents, 163 
Oetdrof Ayinsrg extJ ,iji 
Oedema, and astrin^nts, local, 98 
cardiac, and digitalis, 133, 33 
and diuretics, S33 
facial, 183 

local, in cinchonlsm, 384 
renal, 135 
secondary, X64, X83 
Oil of camphor, 303 


analgesic, X63 
asln^nt, 99 
iodine, aoa 
mercurial, 370 
methyl salicylate, 203 
eculent kyJnrf cxtd., iji 
Vng iydrarg , 370 
Ung hydrarg ntgr , 370 
Ifng hydrarg ro , S7s 
Vng iydrxtg tmmtm , 371 
Ung hydratg ntt diU, aip 
Vpg plumbt xubMrt B P„ 371 
Vng tine exii , ijt 
Ziat^ 370 

Oliguria, alkalis In, 138 
Oleoresln ol aspidium, X37, X33 
Oltum morrhua, 308 
ChnnopoD, 173 
Opium. 39, 17r» »o» 
alkaloids, 198 
in dlairbaa, xoa 
Opoldine, S7a 

Optic atrophy, and usenicals, 3x6 
Orsanlns, 326 
Orthocalne, X63 
Osteitis fibrocystlea, 337 
Osteomalacia, 337 
Osteogenesis imperfecta, 337 
Osteoporosis, 337> >4^ 

Oaygen, in an{^ pectons, 44 
ud carbon dioxide, as respiratory 
stimulant, 36 
in cardiae conditions, 36 
and expectoration, aid to, 5 3 


and expectoratli 
inhalauon, 33 


frame nasal catbeto, 34 
Udi of, 43 

iaxesplratoiy conditions, 35 
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Oxygen, teats, 44 , 36 
as tome, 30a 
Oxyurts vermieularts, 123 

Pain, abolitiOQ of, i6x 
and tbe barbiturates, 169 
naenstmal, 198 
pathologt^, i6x 
perception of, i6x 
pleuritic, 198 
referred, x6i, 195 
reUef of, 161 
visceral, xgS 
Papaverine, 54, 64 
Papaveretum B P C , xya 
ParafSn, liquid, 88 

Faragonmus tpesiirtntHtt (long nuke), 
118 

Paraldehyde, 166 
Paralysis agitans, 313 
Parasympatbetie system, 41, 8} 
Paramidcpbenol, t 88 
Parasympathetic system, sllmnlation of, 
41 

Parathyroid extract, 241 
hormone, S39 
therapy, 341 
Parldnsoiium, 70 
Paoopm, 273 
Pavopm, 273 

Pellam, and vitamins, 303 
andnieotuue acid, 311 
Fastobarbitone, 288 
Fexitothal sodinm, 188 
Pepsin, 8t 

Peptic tdceration, 73 
Per abrodil, 364 

Percaine, 163 , , . . 

Penpheral circniatory failure, and difl 
tala, 34 
Penstaba, 88 
inhibition of, x63 
Femocton, 188 
Phanodorm, 168 
Pharyngitis, 163 
Fheroitrae, x68 
Pbenacetin, 264 
formida, 188 

and reduction of temperature, xSp 
Phenarone, 264 

and rednebon of temperature, 289 
Phenoharbitone, 168 
Phenol, anUpyiebc acbon of, 278, 288 
as antiseptic, 307 
Fhenolphtbalem, 91 
Phcnouaaaoae, 241 ... 

Phenothiaziae, in Ascartt lumcrteouief, 

in threadworm infestation, 234 
Picrotoxm, 136 
Pink disease, 314 
Plasmoquine, 280 
Platinum, 332 
Pleural effusion, 237 

Pleurisy, anH cold, application of, 
pain, relief of, 172, 298 


Pnemnonia, X13, 46 
and apenents, 85 
lobar, and di^t^s, 33 
and morphine, 172 
sputum in, 33 
and tachycar^a, 
and vasomotor control, 40 
Pneumococcal infections, and mercury, 
339 

and wphonamides, 329 
Podophyllum, 87 
Poisoning, acetanilide, 288 
alkaloid. 104 
antimony, 104 
atropine, 104 
barbiturate, 179 
belladonna, 221 
eaiboo monoxide, 237 
chloroform, delayed, 222 
digitalis, 23 
symptoms of, 34 
lead, 237 
chronic, 68 

prevention and treatment of, 237 
mercury, 375 
metallic salts, 204 
muscarine, acute, 83 
narcotic, 235, 68 
nicotine, 63 
strychnine, 271 
Pulyneunbs, 128, 323 
Polyserositis 137 
Potassium acetate, 231 
antimony) tartrate, 328 
bicarbonate, 232 
citrate, 232 
iodide, 363 

and actinomycosis, 260 
and granulofflas, 264 
nitrate, 232 
linseed. 

Poultices, starch, 223 
starcb-euSavine, presenpbon, 223 
Przqnme, 383 

Pre-anastbebc substances, 168 
Pregnancy, an«mia m, 333 
in malaria, 283 
and purgation, 90 
and vitamin A, 307 
C, 316 
Procaine, 163 
lYoflayine, 220 
oleate, 213 

Prontosii, and mercury, 272 
Froponal, 269 
Pruritus. 163 
Pulmonary abscess, S 3 
aflecUons, and iodides, 263 
Pulse rate, and digitalis, 33 
Purgatlires, drastic, 90, 86 
saline, 133 

Purpura, and calcium therapy, 244 
thrombocytopemc, and vitamin F, 3 *^ 
K,320 
Pixstulants, aoo 
Pyebtis, 242 
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Pyelitis, chronic, 140 
of pregnancy, 149 
P>elography, 149 
retrograde, 2^4 

PyelonephriUs anilmercurlaldiurelio,273 
Pyloric stenosis, 211 
Pylorospasm, 88 

Quassia, in threadvronn disease, >13 
as tonic, 296 
Quiallala, 33 
yulnacrine, 286 
soluble (M A B), aSS 
Qulnanil, 210 

yumine and Allied Drugs In theTrea t tnent 
of Malaria, ayg, 189 
and acidosis, 282 
action of, aSi 
administration of, iSi 
intramuscular, 283 
disadvantages, 283 
jndicaiioos, atj 
intravenous, 2S3 
advantages, S84 
disadvantages, 284 
indications, 2S3 
oral, method of, s8s 
and adrenaline, 284 
and aiiialine fluids, 283 
therapy, 28s 
as aousepUe. idj, std 
antipTretie action of, syS, 183 
Ascollt treatment, 282 
In blaekwater fever, a(a 
in cerebral malaria, 

InchUdreo, aSa 
dnehonlaffl, 28a, 284 
prophylaxis, 284 
symptot&f, 284 
dihydrochiondc, 2S2 
euqufnine, aSa 
and glucose, 283 
bydrochionde, t6j, 282 
as anodyne, 163 
and hypoglyciemia, 2S2 
in malma, 281 
and pregnancy, aSs 
Slnton’s method, 2S2 
and the spleen, action on, 28a 
sulphate, 282 
as tonic, 296 

Quinidine, and db^talis, 33 
yuinoplasmine, 283 


therapy, and local sepsis, 213 
Raigan, laS 
Rat bite fever, 223 
Relapsing fever, 224 
Renal caioili. and vitamin A, 307 
disease, and ammoninm mandelate, 143 
and ana aiia , 234 
andB roll infection, 146 
and J 3 . firoleus Infection, 143 
and basal oetabolistn, 136 


Renal disease, and blood transfusion, 

236 

blood urea in, 132 
and calcium, 242 
mandelate, t44 
in children, I49 
diet in, 135 

Letogenic, 141 
dioretic drugs, 13s 
dre^yln, J36 
eoteiDCOC^ infections, 143 
nephritis, 136 
nephrosis, 136 
and Rdema, t32 
pyelitis, S41 

and thyroid extract, 137 
and salt eliAination, 136 
and staphylomeal infections, 243 
and the twpbotumidet, Z4S 
uncmia, 133 

urme, changing the reaction of, 13S 
nnoary tntisepUa, 131J 
Renal dysfunction, 239 
insoQciency, 243 
Resorcin, lyB 
Respiratory d - 
disease, acu.., . . ... 
and morphine. 172 
and oxygen anminisfrabos, 55 
failure, and lobelia, 88 
stlmuiaots, $6, roa 
oxygen<aibon dioxide, 56 
tract, infcelions of, si 

antiseptica, aromatie, 53 
aotispasmodie agents, 53, Cy 
astnngenu in, 103 
bronchitis, 5a 

broocbo^latory agents, 53 
•pneumonia, 
in children, 104, 33 
catarrh, 49 
ooramine tn, SS 
cough depressants, IT 3 
bronchial. 37 
winter, 3+ 
diuretics, r37 
expectorants, 52 
mlztaies, S7 
heat, epplicauon of, 35 
Infants and young children, 33, 104 
iodine in, 239 
linctuses, 38 
linunents, 33, xoo 
lobelia therapy in, 68 
nasal catarrh, 103 
oxygen, inhalation of, 33 
Q Lb ap^paratus 53 
Tudor Edwards' spectacle 
frame nasal catheter, 54 
tents, 36 
iaiiuants, 36 
pleural effusion, 137 
pleurisy, and morphine, 172 
pneumonia, 32 
lobar, and digitalis, 33 
ana morphine, 171 
pulmonary abscess, 52 
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Respiratory depressants, tract, *kln 
stimulatioa of, 49 

sputum, eraminatiog of, 51 
strychnine to, 54 
tuberculosis, 52 
Rheumatic fever, 15 
Rheumatoid arthritis, and anamia, 354 
and gold therapy, 231 
and iodine*iodide therapy, aQ4 
and vitamin D, 309 

Rheumatism, acute, and vasomotor con* 
trol, 40 
Rhodium, 231 
Rhubarb, 87 
^doHirm, 313 
Rickets, 337 
ai^ vitamin D, 


Rubefacients, soo 
Ruthenium, a3t 
Rutooif, 189 


Saheybtes, aotipTretJc actios of, 178. {&« 
excretion of, is 
in rheumatic fever, is 
etorage of, 18 
Salicylic aad, 183 
Saline expectorants, S3 
laxatives, 178 


purgatives, 133 
Salvanas, aSo 
Samdone, x88 


Sca^, treatment of, too 
Scarborough, Eleanor M , “ Stimulant 
Drugs", 151 

Scarlet fever, and apenents, 83 

post-operative prevention of. 316 
Schistosomiasis, 238 
ScA>rio5om«m fiamatobium, 228 
japontcum. 338 
Scni^phrenia, 133 
cardiarol convnislon therapy in, 135 
Sciatica, diagnosis of, 263 
relief of pain, 164 
Scopolamue, in spasm, C6 
Scott’s dressing, 202, 270 
Seuny, 254 

and ascorbic acid deficiency, 19 
aucf vrOmmar, s<fS 
and vitamin C, 31S 
F,3i6 

Sea-sickness, cblorbutol in, 167 
Secretion, disorders oi, &o 
alkali therapy, 80 
Sedatives and Analgesics, 158 
UL abdominal disease, acute, 171 
Alcohol, 166 
azunthetios, basal, i69 
general, 166 
local, X63 


Sedatives and Analgesics, analgesic anti- 
pyretics, 163 

soporific action of, 164 
anodynes, 163, 163 
central, 165 
barbiturates, 166 
allobarbitone, 168, i6g 
amytal, 16S 
barbitone, i63 
barbituric acid, x6S 
chemical relationship of (table), 169 
duration of action, 169 
epanntin solantom, 171 
gardenal, 170 
fie6ara4 

hexobarbitone soluble (evipan sod- 
ium), x63 
luminal, x7o 
malonylurea, 16S 
maigm of safety, xyo 
neonal, 169 
propcmal, 169, 170 
pentobarbitone, 168 
pemocton, x68 
phanodorm, 168 
phemitone, ifiS 
pheoobaxbitone, 16S 
nitonai, iSp 
sooeryl, 189 
Bromides, 166 
in bronchitis, X73 
catbromal (adalin),t67 
in carcinoma, 171 
in cardiac disease, 167 
cerebral, tft 
cbtoralfoimamjde, 187 
chlo^ hydrate, x66 
chJorbutol (chloretone), 167 
m chorea, 189 
in colic, bdiaty, X71 
renal, i7t 

Incoronaiy occlusion, X7t 
cortical, 165 
cough depressants, i73 
ID eclampsia, 170 
in epilepsy, 170 
in fevers, 189 
hypnotics, r86 
in losomnla, 167 
la mental disorders, x63 
methylsulphonal (tnonal), t8S 
morp^e and its allies, 186, i7i 
alopan, z72 
analgesics, 17a 


dtfijTfcocodkmoitc acof taetcate (dl- 
codld), x73 

dihydromoiphmone hydrochloride 
(dilaudid), 172 

dihydrozynideiaone hydrochloride 
(eukodal), 173 
diamoTphuie (heroin), 173 
dionin and dial, 173 
ethvlmorphme (diomn), 173 
bycfcochloride, ijt 
methylmorphme (codeine), 173 
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opoldlse, 172 
papavexetiwn B.P C. 172 
papaverine h>-drochlonde, 17a 
pavopin, 17a 
in ngurasth fnla , 169 
and pleuritic piun, 172, tpS 
in pnetimoma, lobar, 
in pultcionaiy emphysema, 173 
in resplraloiT diseases, 172, 167 
respiratory depressants, 172 
In sea-slckncss, 167 
in status epUepUcus, 170 
In tetanus. 170 
tbalarnie deMessants, 163 
in thyrotoxicosis, 169 
in wbooplns-eousb, 173 
Senega, 33 
Senna, 87 

Septaslne, la malaria, 289 
SepUaenua, and mercury compounds, 
229 

and taehyeaidia, 33 
Shock, 233 

SUber arsphenamme, 223 
nitrate, 981 nu 

Slndair, H. 81, " Vitamins in Treat* 
ment", 303 
Sinuses, nasal, 213 
X>ray diagnosis of, 283 
Skin diseases, antiseptics, 211 
astringents, 98 
eeuister Imtatlca, 193 
eudavlne. action o(, 212 
datmests, 98, 270 
mercury, 270 
prescriptions, 98, 270 
lodon, 99 
ointments, 99, 270 
powder, 99 
sepsis of, 212 
stimulation of, 33 
and violet green thcrap}, 211 
Sleeping sickness, 220, 22S 
African, 228 

arsphenamine therapy, 223 
Sodium acetate, 138 
antimony thiogl^coUate, 229 
amytai, 168 

bicarbonate, in gastritis, 77 
in liver diMase, na 
citrate, 138 
desoxyriiolate, 216 
mandeUte, >38 
nitrite, 45 
phosphate, 238 
salicylate, 238 
sulphate, and diuresis, 133 
Solustlbosan, 229 
Somnosa], 283 
Sonalgin, 263 
Soneryl, 169 

Spasm, The Relief of, and Solanaccous 
Alkaloids, 82 
of alimentary tract, 63 


Spasm, The Relief of, in' asthma, 87, 83 
drugs, 67 

lobelia therapy. 67 
atropine therapy, 87, 89 
and the autonomic nervous s^tem, 83 
bile duet, 63 
caidiae, 43 

In colic, abdominal, 63 
bOiaiy, 83, 69 
gall bladdtf, 63 
intestinal, 88 

belladonna therapy, 83 
contramdications, 88 
renal, 69 
treatment, 89 
canses of, 83 

in oohUs, muco membranous, 89 
drugs. 63. J72 _ 

noctorsal enuresis, 69 
skeletal muscular, 70 

encephalitis lethargiea, 70 
Parkinsonism, 70 

and the parasympathetic system, 83 
and peptic ulcer, 80 
and the sympathetic system, 83 
sympatho^umetic, 66 
treatment, 84 
Spiiul block, 283 
cord, demyelmlion of, 307 
SpirtJ/uin piinut, 225 
Spirodd, 226 
Sprains, 262 
treatment of, 202 
Sprue, 75 , , . 

Sputum, examination of, s> 

in bronchial inSammatiOD, 52 
in empyema, 5a 
in pneumonia, sa 
In pulmonary abscess, 32 
in tuberculosis, 32 
Squill. 33 
and diuresis, 132 

Slafiiybfofcus aureus, action of mandelie 
acidoD, 142 

Staphylococcal mfecUons, and mcrcoiy, 
272 

and sulphathiasolc, 248 
ami ulmu, t48 
of urinary tract, 241 
Starch poultices, art 
SUtus epilepllcus, sedatives in. 170 
SteatorTneea, 233 
Stibamine, 229 
Sllnrilant drugs, 232 
analeptics, 233 
In asphyxia neonatorum, 137 
beoredrme, 234, 257 
sulphate, i57 

cafleine, 2S4 , , „ „ 

eaffeina et spJn iemoas B P , 234 
camphor, 253 

tnjeata camphong B P C , 153 
carbm dioxide, 237 
IB cardiac failnie, 137 
caidiazol, 133 
in circulatory isUure, 236 
coDtramdicatlons, 237 
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Stimulant drugs, coiamine, 155 
ID coronary tirombosjs, 137 
ephcdnne, 154, 156 
hydrochlondum B P., 137 
in heart disease, organic, 130 
leptarol, 155 
lobelme, 137 
metratol, 155 
m narcolepsy, 157 
in narcotic poisonmg, 153 
pjcrotoxin, 156 

jQ respiratory disease, acute, 53, 155 
in shock, 153 
Spinha irtAffis, 153 
ttmMonuB arentulteus, 133 
strychnine, 134 
tnjutia Siricfintnte B P.C , 133 
Stomach, lavage o!, 76 
Stomatitis, xgo 
and meminal poisoning, 376 
treatment of, ai6 
Stovarsol, aa6 
in malaria, aSg 
Stramonium, 34, 38 
m asthma, 67 
m Parkinsonism, 70 

Streptococcal infections, hsmolytic, 141 
and mercury, aya 
of the urmairy tract, 14 r 
Sfrongyloults sttreoralu, 133 
StrontituB. 231 
Strophantnus, X7, 132 
and diuresis, 133 

StrycfuiiDe hydrochforide, 34, 154 
hypodermic dosage, 34 
poisoning, 133 
In Phrgauve pills, 91 
sulphate, 34 
as tonic, 296 
Sulphiamoglobin, t47 

and acetanilide drugs, 188 
Sulpharsphenamine, 223, 223 
Sulpbonai, 16S 

Sulpbonamides, as antipyretics, 190 
excretion of, 16 
and the lodneys, I4S 
in lyropbogranuloma venereum, 229 
in malaria, 288 

in pneumococcal mfcctions, 229 
in streptococcal iniections, 229 
sulphanilanude, in pyelitis of preg 
nancy, 149 

in nnnary infections, 143 
m children, 148 

sulphapyndme (M 4. B 693), 146 
secondary reactions, 146 
sulpbathiazole, 148 
and sulphates, 89 
uletoa, 148 
Sweating, 41 

Sympathetic system, 40, 63 
stimulation of, 

Syphilis, 223 
arsenic in, 233 
arspbenaminc, 223 
and bismuth, 230 
cardiovascular, 275 
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Syphilis, hyperpyrexia, artificial, 181 
and mercury, 27X 
Sycosb, treatment of, 212 


T,A,B. vaccine. 41 
Tabes, relief of pain in, 164 
dorsalis, and vitamm E, 309 
Tachycardia, 264 
and digitalis, 33 
Tama sofutnaia, 123 

SOfiXM, 123 

Tanoalbin, io2 
Tanmc acid, 97 
as anti^te, X04 
in bums, too 
In diarrhea, xo2 
and glycenn, loi 
in bsmonhoids, X03 
Tannlgen, 202 
Tapeworms, 12s 
Tar. 53 

Tartar emetic, 53 

antipyretic action of, 17S 
inTaragonmus Weslermann, ttB 
Tebetren, 300 

Teeth, calcincatioD of, and vitamin D, 308 
TeUimaa, 231 

Temperature, body, reduction of, 178 
control, methods of, xSz 
drugs, 184 
Tenosynovitis, 197 
Terebene, 33 
Terpene hydrate, 33 
Tetany, 239 
andcaluum lack, 239 
Tetanus, sedatives in, X7h 
Tetraehlorethylene, 122 
Tetraiodopbenolphthalein, 264 
Thalamic depressants, 163 
Tbeamin (Lilly), 134 
TbeobTOmine, and diuresis, 43, 231 
TheophyUme, 42 
and diuresis, 131 

and mercurial diuretics, prevention of 
secondary actions of, 135 
Thiamin, 310 
body storage of, 19 
Thioarsene, 225 
Thieadwonn infestation, X23 
Thrombosis, and tanmc acid, 97 
Thymol, 163 

10 Fatetolopsts BusMu, 117 
in bookworm infestation, 122 
Thyroid disease, and iodme, 239 
extract, cumulative action of, 20 
fn nephrosis, X37 
gland, and beat loss, 180 
Thyrotoxicosis, 239 

and iodine, dangers of, 262 
sedatives in, x6g 
and tachycardia, 33 
and Vitamin A, 307 
Thyroxine, 180 
Tissanes, 53 
Tonics. 293 
arsenical, 269 
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Tonies, bitten, 396 
climcal use, 399 
gentian, 396 
cuz vomira, 399 
quassia, 396 
quinine. 396 
strychnine, 399 
(liMUhs, SOI 

In auricular fibrillation, 303 
and the kidneys, 301 
iron, 399, 354 
inaiucmia, 300, 351 
clinical uses, 300 
dosage, 300, 333 
in infants, 301 
prescriptions, 300, 333 
TonsiHiUs, 163 
and aperients, 83 
Tenilin, 310 

Tracheitis, and iodides, 263 
TragacantB. aiS 

Tribasis ina^csium phosphate, 79 
Trisodarsen. ati 
Treoatodes, xt7 
Trench reoulh, 313 
Tr^parsol, 316 

Trichlotethylene, in Auttns lumirtcouUs 
tai 

Tnciiuns imAiuni ij’S Tfultoe^f-haluS 
iabar, :a3 
‘nigemiB. X63 
Trisodarsen, 33S 

‘nopieal diseases, 333, 117, 367, 379, sSi 
Ainean sleeping sickness. 323 
aoKcblc dysentery, 336 
ane}lostomaduodcnale, t2t 
ankylostomiasis, tat 
Mlbaniasis, ti8 
blackwater fever, 38a 

E muloma inguinale, 339 
U-atar, 339 
leishmaniasif, 339 
Icptosplial Jaundice, 331 
lymphogranuloma venereum, 339 
malana, 381 
parasitic, intestinal, 117 
rat bite lever, 223 
relapsing fever. 223 
schistoa^asis, 238 
trypanosomiasis, 233 
yaws, 225 

Trypancsoma frruen, 328 

and arsenic therapy, 233 
congoUnte 228 
evanst, 228 

PtMT, 228 

Trypanosondasis, 333 
Tryparsamide, 336 
Tuberculosis, and calcium, 244 
and gold tbetapy, sji 
sputum in, 32 
and tachycardia, 33 
and vitamin C, 318 

Tube-ieedmg, 79 , , , 

Tudor Edwurds spectacle frame siasai 


Turpentine, as counter Irritant, 3or 
Twilight blindness, 314 
Typhoid fever, and reduetion of tempera* 
tore, i83 

and vasomotor control, 40 

Uker, duodenal, 77, 60, 333 
eastric, 77, 233 
peptic, 6 g, 351 

Ulixrs, and anxsthetic dusting powders, 
163 

Uleton, 148 

Ultra-short wave therapy, 199 
Ultraviolet irradiation, and counter* 
irritation, 300 
and vitamin D, 30S 
Ung hyifarg , 270 
hyitatg ammon , 370 
hyifOTg CO , 271 
Ajdmrg, ml, dtl , 370 
todt Aenitreucits D P C , 371 

tal dtl B pa, 303 

piumbi suboett B P , 371 
tine oruf , 271 
Unemia, and diuresis, 133 
Urea, >31 
in diuresis, 133 
hydrochloride, 263 
as anodyne, 163 
no antiseptic, 163 
sUhamine, 339 
Urinary Antiseptics, 131, 139 

ammonium chloniu nitrate, 140 
m B eoti infectioiis, >43. 148 
B loelit atogtnet infections, 148 
B proicui infections, t4S, t4S 
R pyotyantus infections, 14B 
bensoehroae, 141 
and bowel irregularity, 140 
in children. 144 148 
drugs choice oi, 148 
in enierocoecal infections, 145, 248 
bczamuie, 140 
masdehc acid, 143 

ammoket (Boots), 144 
ammonium mandate, 143, 144 
calcium mandelate, 244 
maiulecal (BJ3 H ), 144 
mandeliz (BJ^H ), 144 
neoket (Boots), 244 
sodium mandeute, 244 
secondary reactions, 143 
unnary concentration, 142 
phenothiarine, 141 
and prostatlc enlargement, 248 
in pyelitis, chronic recurrent, 240 
of pregnancy, i49 
in young healthy adults, 141 
pyridium, 242 
and lenal insutScieney, >43 
obstruction, 249 

In staphylococcal infections, 141, 148 
staphylotoxin, 248 
m streptococcal, hicmolytic, infec- 
tions, 141 

the sulpbonamides, 145 

concentration in urine, 143 
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Urtoary antiseptics, the suJpfaonamfdes, 
sulphamlamldc, 146 
in children, 146 
dosage, 146 

stilphapyRdine (it & B 693), 146 
dosage, 147 

sMOndiry reactions, 146 
sulpbathiazole, 148 
ulcron, 148 
infections, 140 
aotisepUca, 135 
B eolt, i4t, Z43, 146 
B. lactic mogenes, 148 
B. proieuf, 14a, 145 
D pyocyaneus, 146 

ia childien, 144 
c>-sioseopy, 149 
diet, 143 
ketogentc, 141 

in eateiococcal infections, 145 
pyelography, 149 
retrograde, 264 
pyoRemc, 343 
sta^ylococcat, Z41, 146 
stieptococca], tucmolyUc, T4t 
ureteric catbeterixatiw, 149 
Unne, acid, 138 

iwductioa of, 131 
alkaline, 131, 2s8 
pcoduetioa of, i3t 
cbacguig reaction of, <38 
pH,inaiAteQaac«of, 141 
tests for, J39 
tfroseleetao B, 384 
Urtieana, and calcium, 443 
tecoodaiyi 164 


Vagal stimnlaatdcues, 109 
Vanadium, 331 

Vasculardisease, penpberal, and counter* 
irritants, 198 
relaxation, 41 
spasm, 41 

Vasoconstriction, 40, 48 
ddatafioo. 39, 46 

Vasomotor System, Drugs affecting toe, 

and alcohol, 43 
angina pectons, 43 
auricular hbnllation, 4a 
blood pressure, 43, 46 
bradycardia, 41 
control, disordered, 40 
coronary occlusion, 45 
relaxation, 45 
spasm, 43 
vessels, 43 
Drugs, 37 
adrenaline, 40 

amyl nitnte, 42 , 

benzedrine, 46 
caBeme, 43 
carbon dioxide, 41 
agotamlne tartrate, 46 
erythroi tetranitrate. 43 
eupbylim, 45 
glyceral trinitrate, 45 


Drugs, mannitol 


Vasomotor System, 
bexanitrate, 43 
morpbme, 44 
nilntes, 44 
TpA B. vaedne, 4r 
theophylline, 43 
sodium nitnte, 43 
theobromine and sodium acetate 
(aguria), 45 
theophylline, 45 
xanthine denvatives, 45 
faintmg, 41 
fevers, 40 
abortus, 40 
massage, 43 

oxygen, lohalatioa of, 44 
B L.B. apparatus, 44 
tents, 44 
lack, 43 

parasympatbetic stimulation, 41 
pnemnonia, 40 
rheumatism, acute, 40 
sympathetic stimulation, 40 
typhoid, 40 
Vegamo, j8i 

Vegetable oils, and ebolagogue action. 109 
Vegetables, and lime content, 336 
and vitanuo cemtest, 317 
Venous congestion, 33 
pressure, and digitalis, 33 
Ventncular failure, 33 
Veramon, 165, 187 
Veratia. antipynue action of, i?8 
Veronai, 160 
VeropyrM, 165 
Vincent’s angioa, 22s 
Violet green, 211 

Vitamins in Treatment, 303, 19, 337. 238 
Vitamin A, 304 
adult daily requirements, 306 
body storage of, 19 
coli^, prophylaxis of, 307 
and diak adaptation, 317 
d'ficiencjr, 308 
in fish liver oil, 307 
in hemeralopia, 307 
and infants, 307 
and nlgbt-bimdness, 307 
in pregnancy, 307 
sources of, 306 
and steatorrheea, 307 
^iiwapy, 307 

dosage, 307 

intramuscular injections, massive, 
3®^ 

oleum motthus, 307 
and xerophthalmia, 30s 
Vitatnin Bj, 310 
adminis^tion of, 312 
intramuscular, 313 
intravenous, 312 
oral, 31a 

absorption of, 311 
aneurm, 310 
and beti bed, 303, 312 
tn cardiac disease, 3 ra 
tietoency, 311 
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Vitamins in Treatment, Vitamin B, and 
diuresis, 157 
dosage. 312 
in diabetics, sit 
in disseminated sclerosis, 311 
and infants, 311 
innuUc, 311 
national dour, 310 
and neuritis, 311 
lead, 3ti 

and cederaa, 137, 313 
and polT&eurlUs, 311 
alcoholic, 3it 
and sciatica, 31Z 
sources of, 311 

in subacute combined degeneratioit 
of {be cord, 311 
spithetlc, 310 
tbeanun, 31a 
therapy, 3x1 
toniim. 310 

in wbolemeal bread, 31X 
Vitamin Bi, 314 
deficiency, 314 
and dermatitis, 314 
dosan, 313 

and nj^rkcratosis, 314 
In ouerttional deficiency, 3:4 
w paralysis agitans, 314 
In pink disease, 314 
Vitamin C, 313 
aeidom ascorbicum B P , 313 
in black currant Juice, 313 
daily intake, 313 
deficiency, 313 
dosage, 3id 

and rniccUon, resistance to, 316 
in pregnancy and lactation, 3id 
and scurvy, 313 
sources oi, 313 
in tuberculosis, 316 
anduounds, healing of, 3td 
Vitamin D, 30S 
caicifcrol, 308 

and calcium, absorption of, 308 
dally requirements, 308 
defiaency, 30S 
dosan, 30S 
in infants, 308 
and lime absorption, 239 
Lijuor ciiletf<Telis B P , 308 
OUum monhua B P , 308 
and rickets, 308 
in rheumatoid arthntis, 309 
and skeletal diseases, 236 
sources of, 308 

and teeth, calcification of, 30S 
and ultra'VioIct light 30S 
Vitamin E,in abortion, habitual, 309 
threatened 309 

tn amyotrophic lateral sclerosis, 309 
a tocopherol, 309 
in muscular atrophy, 309 
and tabes doisahs, 309 
in SI heat germ od, 309 
Vitamm K, and biliary fistuke, 310 
and blood coagulation, 309 


Vitamins in Treatment, Vitamin K, 
body storage of, 19 
dosage, 310 
in hiemophilia, 310 
and haimonbagic diathesis, 3x0 
in hzmorrhage of the neubiOT, 310 
in Jaundice, obstructive, 310 
in leiibemia, 310 
pre-operative therapy, 310 
sources of, 309 
aynthetlc compounds, 310 
National biscuit, a proposed, 318 
Nicotmle add, 312 
dosa«,3i3 
In pulagra, * ' 


. - .3»i 

therapy, 313 
toxicity of, 313 
in trench mouth, 313 
in Vincent’s disease, 313 
Vitamin F, 316 

ia hamorrbagic conditions, 316 
in purpura, thrombocytopemc, siS 
in scurvy, 316 
sources. 316 
Pantothenic acid. 315 
anti-dennatitic, 313 
source, 313 
synthesUed, 3»S 
proprietary prrparalloas, 31S 
Riboflavu, 313 
ariboBavuo&is, 313 
and cheilosis, 3>3 
deficiency, 314 
dosage, 314 
and keratitis, 314 
and seborrbteic dennatltis, 314 


and twilight b: 


b3>4 


Wasserman reactioa, and aispbenamme 
therapy in syphibs, 923 
Water, hot, as eounter-imtant, 199 
Wayne, E J , " Counter Imtaats and 
Coimter lintatton", 193 
Whipwiwsi infestation, 123 
Whooping-cough, z73 
Whole wheat germ, m amyotrophic late- 
ral sclerosis, 309 
in muscular dystrophies, 309 
Wnkmsos.K Douglas,’’ Drugs Affecting 
the Control of the Vasomotor Sys 
tem ", 37 

Wmtergre^ oil of, l63i 30^ 

Woedey. V. j , ’’ Antipyretics ", 175 
WouD^, anodynes in, 163 
antiseptics in, 163, S07 
gunshot dressing of, S13 
superficial, treatment of, 2x2 
mA violet green, application of, 2 1 2 

XanUune derivatives, 4j 

Xerophthalmia, and idtamin A, 303 
X ray diagnosis, 264 

tn gall bladder disease, 264 
iodide and iodine preparations, 264 
iodircd poppy-seed oil (oleum 
iodisafum B P.), 264 
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X ray diagnosis. Iodine and iodine pre-. 
parations, lipiodol, 265 
neonydnol, 265 
per aorodil, 2^ 
tetiaiodoplienolplitbaieio, 364 
uioselectan B, 264 
m kidney disease, 264 
in pulmonary affections, 2ds 
pyelography, retrograde, 264 
in sciatica, intervertebm disc pro- 
tntsion, 26s 
in spinal block, 265 
treatment, in Graresa disease, 260 


Yaws, and aiseidcal compounds, 22$ 
ana bismuth therapy, 230 
Yeast, brewer’s, 315 
Yellow atrophy, 186 
Yonng, R A , “Expectorants and Lmc 
tuses 47 


Zinc carbonate, 99 
chloride, poisoning, 104 
ointments, $9 
pride, 99 



